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ABSTRACT 
 
 
This study examined the connection between perceptions of teacher self-efficacy, 
professional development, and leadership practices and attitudes as it relates to successful 
implementation of technology for student learning in K-12 schools. As external pressures 
exhort schools to transform the learning environment and to include more meaningful 
applications of technology in the learning experiences for all students, issues which 
create barriers to a successful implementation of new practices must be examined.  
 
This study examined the responses of teachers, school and district administrators, and 
technology support personnel in a stratified random sample from 37 school districts in the 
state of Oregon to analyze the combined effects of teacher self-efficacy perceptions, 
leadership practices, and professional development as they relate to the implementation 
of classroom educational technology.  
 
The study revealed perceptual differences between staff roles of what teachers know 
about technology and how they use technology. School contexts, such as percentages of 
disadvantaged or non-White students, and teacher factors, such as age and gender, 
affected participant perception of technology implementations and of professional 
development opportunities.  
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The researcher proposes a new framework for understanding school contexts and for 
planning successful technology implementations based upon a review of literature and 
original research.  
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CHAPTER 1 
INTRODUCTION 
 
Background 
As the world around us goes through a period of rapid technology iterations and 
disruptive change, the pressure on schools to keep up has never been greater (Cummins, 
Brown, & Sayers, 2007; National Association of State Boards of Education [NASBE], 
2012). American public schools have been under fire for not innovating enough, not 
providing individualized instruction and for not changing in a relevant way to prepare 
students for the world of work and additional educational opportunities (Culp, Honey, & 
Mandinach, 2005). Education technology policy papers in the last two decades have 
suggested that technology, in general, will either drive educational change, make the 
traditional model of school irrelevant, or provide students with the access they need to be 
successful in the future and to level the playing field for all students (Culp, Honey, & 
Mandinach, 2005). Those policies often have used either a symbolic approach to play to 
the societal values, whether those are economic stability or global competitiveness, or 
they have focused on the rational perspective, using technology to solve or substantially 
alleviate problems or issues known to researchers and practitioners in the education field. 
School systems have been slow to adopt emerging technologies or make the changes to 
keep up with changing demands. Several studies of access issues and of relevant 
pedagogical shifts have been done as well as research into when and how classroom 
teachers adopt technology and how school and district leaders support those efforts. 
Even while budgets tighten, stakeholders are demanding innovation in the 
classroom and technology access for students (Culp, Honey, & Mandinach, 2005). 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
2 
Teachers, who may have been educated themselves in a completely different era of 
schooling, are being asked to engage students in new ways with little access to training 
and professional development. Meanwhile, superintendents are responding to requests 
from school boards and patrons to individualize instruction for all students (Judge, 
Puckett, Cabuk, 2004; NASBE, 2012). Often, teachers or administrators are seen as the 
ones holding back the technology adoption in schools, and in turn they respond to the 
public that there is not enough money, or time, or commitment by the district or state to 
comply (NASBE; Sugar, Crawley, & Fine, 2004; Warschauer & Ware, 2008). In some 
schools and classrooms, low-income students are missing the educational opportunities 
that newer technologies can provide, while in others, those who do have access begin to 
“check out” of traditional school and look for alternatives, possibly due to the archaicness 
of what they are expected to endure  (Collins, 1991; Toffler, 1981; Prensky, 2008). 
Clearly, there is a need for research to find solutions to some of these seemingly 
dichotomous viewpoints and situations. 
Schools, and the very necessity of education, are being seen in a new light as well. 
While the current structure of the vast majority of public schools was created in a 
response to the Industrial Revolution and before there was an organized public schooling 
system in place (Collins & Halverson, 2010), the technological innovations of more 
recent history and the pressures to integrate them into schools are happening at a time 
when school systems already exist, albeit still a reflection of their original intent:  
reacting to a changing cultural and world-of-work landscape of the late 1800s (Collins & 
Halverson, 2010). The structures of the past were developed around the concept of an 
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educator holding and delivering all the knowledge students would need to master 
(Dewey, 1938; Halverson & Shapiro, 2013). By contrast, information technologies, when 
accessed and employed by students, give them “control of relevant information and 
provide systems to manage cognitive load so that users can focus on the appropriate 
information to facilitate activities” (Halverson & Shapiro, 2013, p.168). To clarify, 
students in schools today are learning previously curated information on the off-chance 
they may need to recall it later, instead of learning to “crisscross” the information 
landscape in order to practice learning structures which help them acquire deeper 
knowledge of complex concepts from multiple perspectives now and in the future (Spiro, 
Coulson, Feltovich, & Anderson, 1988). Collins and Halverson succinctly state this 
difference as “schools foster just-in-case learning; information technologies foster just-in-
time learning” (p. 20). 
 The number of students who do have access to technology in order to engage in 
just-in-time learning is increasing nationally, in spite of the dearth of access at school. 
According to a Pew Internet & American Life Project study (Madden, Lenhart, Duggan, 
Cortesi, & Gasser, 2013) 
•! 78% of teens now have a cell phone, and almost half 
(47%) of them own smartphones.  
•! 23% of teens have a tablet computer, a level comparable 
to the general adult population. 
•! 95% of teens use the Internet. 
•! 93% of teens have a computer or have access to one at 
home. 
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•! 71% of teens with home computer access say the laptop 
or desktop they use most often is one they share with 
other family members. 
 
Other studies show the desire of teachers to incorporate more technology-rich resources 
in order to foster just-in-time learning is thwarted by technology access barriers in school. 
In a study by the Pew Research Center (Purcell, Heaps, Buchanan, & Friedrich, 2013), 
researchers found that 
•! 56% of teachers of the lowest income students say that a 
lack of resources among students to access digital 
technologies is a “major challenge” to incorporating 
more digital tools into their teaching; 21% of teachers of 
the highest income students report that problem; 
•! 49% of teachers of students living in low income 
households say their school’s use of internet filters has a 
major impact on their teaching, compared with 24% of 
those who teach better off students who say that. 
 
 The rapidly expanding availability of information and our exposure to it require 
researchers to consider additional theoretical frameworks for knowledge and skill 
acquisition on the part of both students and teachers. The role of leadership in removing 
barriers, providing vision and support, as well as demanding equity for all students is also 
in need of clarity and definition. 
 Access barriers to technology tools, information resources, and creative 
opportunities remain stubbornly large for many lower-income students in schools. 
Further, many schools reflect an image of what was created in the past as a response to a 
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different technology (industrial) revolution (Collins & Halverson, 2010). Transformation 
of school practices must begin to more closely mirror the technology revolution currently 
underway. It is imperative we understand the issues and pathways to meaningful action. 
At this time of rapid change in the world outside the classroom, we need critical research 
in successful practices in order to transform what is happening within its walls. 
Significance 
Studies of access equity have pervaded educational research for decades. 
Throughout much of Krashen’s work (1989, 1995, 1997) detailing reading skill 
improvement and bilingual education, he posits that access to a text-rich environment that 
has materials of interest to the students is a key factor in improving reading and literacy 
skills and attitudes. His research showed that one of the best predictors of reading ability 
scores on the 1992 National Assessment of Educational Progress (NAEP) was the ratio of 
books per student in their school libraries (Krashen, 1995). In schools where there was a 
higher book-to-student ratio, both nationally and in California, their achievement scores 
outpaced other schools by a significant amount (Krashen, 1997). There are multiple 
levels to consider in this research. First, if schools do not spend some of their budget 
purchasing reading materials, then no students will have high access to those materials. 
Without access to reading materials in the library, where most low socio-economic status 
(SES) students can get to them, the chance that they will spend more time outside of class 
reading decreases. In turn, as the NAEP assessment shows, without more practice 
reading, both student scores and skills are destined to falter. In summary, one might say 
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that without expanded access to reading materials, students from a lower SES or 
underserved school are at a distinct disadvantage. 
Additionally, the current state of available and extensive text opportunities is 
presenting new issues of access barriers to literacy development. The term “literacy” is 
difficult to define, and there is a movement among the literature to redefine it completely 
(Warschauer & Ware, 2008). Some argue that literacy extends well beyond the decoding 
of words and texts toward a contextual, personal, social, and economic understanding of 
the concepts and ideas (Frechette, 2002; Kress, 2003, Warschauer & Ware). Kress asserts 
that “it is no longer possible to think about literacy in isolation from a vast array of social, 
technological, and economic factors” (p. 1). Frechette (2002) agrees and adds that 
traditional approaches to literacy in a text environment have been changed to reflect the 
understanding that “the function and the purpose of text is contextual, historical, cultural, 
and personal” (p. 24). She goes on to describe that the shift from a traditionally textual 
world to an increasingly multimedia-rich one requires the vital skill of “media literacy” 
(p. 24). These issues, of learning to navigate, discern, and dissect that which can be found 
online, may well be an insurmountable hurdle for those who have little access to the 
tools, or the experience or instruction required to develop those “new media” literacy 
skills. Additionally, Dewey’s work (1938) details the importance of providing 
educational opportunities through experiences of importance and interest to the student. 
For those learners who have restricted access to online or outside reading opportunities or 
less experience with decoding and defining what they read in context of their own 
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heritage or social history, there is a growing problem of inequitable access to the learning 
experience. 
Taken together, the research into student access of text materials and the 
development of a modern understanding of literacy and media literacy (Frechette, 2002; 
Kress, 2003, Warschauer & Ware) point to the necessity of providing a learning 
environment replete with access to texts in a variety of formats, student interest levels, 
and from widely varied sources. Of course, in order for students to gain access to such 
experiences and reading opportunities, they must have access to the tools that can take 
them there. These tools can be as small and mobile as a phone, to the more complex 
tools, such as a tablet or state-of-the-art computer center with high-level creation and 
collaboration tools. Therefore, the access roadblock is the simplest to understand. Fewer 
tools equals less access. Less access means less opportunity for outside-school or high-
interest resources. 
Beyond simply spending money and deploying devices in a willy-nilly fashion, 
leaders must understand the importance of modern technology in schools and teachers 
must be given the opportunities to learn and to practice with those technologies so that 
their pedagogical power might be unleashed. Careful attention to professional 
development, decision-making opportunities about purchases, and an understanding of 
how adults perceive their own abilities may be the crucial factors in a successful 
educational technology implementation.  
This study investigated three primary areas related to the use of technology in 
schools: (1) teachers’ perception of their own levels of technological, pedagogical, and 
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content knowledge (Mishra & Koehler, 2006); (2) critical leadership actions and styles 
which influence technology integration by teachers; and (3) factors which influence 
teachers’ willingness or ability to learn to use and to integrate technology in their 
classroom. Each of these perspectives was seen through three sets of respondent group 
lenses: teachers, administrators, and technology support staff. This research examined the 
relationship among perception of abilities and knowledge of teachers by different groups, 
the leadership actions and styles that inhibit or encourage teacher technology integration, 
and other factors impacting teacher willingness to employ technology with students. 
Researcher’s Background 
 In my current role as a curriculum director and district technology leader for a 
medium-sized school district, the importance of successfully implementing technology 
resources as a support for improving the achievement and the opportunities of all students 
in schools is my daily concern. As available funds are reduced, the strategic and 
purposeful engagement of technology in classrooms must show signs of improving the 
experience and the achievement of both students and staff. In the last decade in Oregon, 
monies from the state’s general fund for K-12 public schools in Oregon has grown at a 
rate of 15% (Oregon Department of Education, 2014a) while the costs of the Public 
Employee Retirement System (PERS) rose 47% between 2007 and 2012 (Oregon Health 
Sciences University, 2012). With the rising costs of healthcare and the unpredictable rise 
and fall of school funding since 2003 (Oregon Department of Education, 2014a), coupled 
with the possibility of PERS costs nearly doubling in the next two years, school systems 
are wary of any purchase without measurable and direct impact on student engagement 
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and achievement. With the increasing need for shrinking budgets to be carefully and 
wisely spent, discovering the essential success factors of leadership practice in 
technology implementation as well as core practices exhibited by teachers in improving 
the achievement of their students while employing technology in a meaningful way is of 
great interest to both the researcher and to other school and district leaders across the 
country. 
Problem Statement 
 Technologies available for student learning vary so widely across the United 
States that it is nearly impossible for any researcher to present a histogram of the current 
state of technology use in schools. Access barriers for many of the lower-income students 
in schools to technology tools, information resources, and creative opportunities remain 
daunting. While many schools reflect an image of what was created in the past as a 
response to the Industrial Revolution (Collins & Halverson, 2010), the world around us 
has changed exponentially. The rapidly expanding availability of information and 
students’ and teachers’ constant exposure to it requires researchers to consider additional 
theoretical frameworks for knowledge and skill acquisition. Activity theory as a learning 
framework may help researchers understand how both groups, adults and students, 
become comfortable and eventually proficient in new skills and capabilities (Jonassen & 
Rohrer-Murphy, 1999). Further, it is important to understand how teachers view 
professional development and change (Guskey, 2002) and how their views and their 
commitment to it shifts over the course of their career (Vermunt & Endedijk, 2011). It is 
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also important to understand how teachers view their own abilities (Mishra & Koehler, 
2006) as we design professional development for their benefit.  
 Teacher empowerment in technology purchasing decisions is an area with scant 
research, though there is a plethora of research on the need for being an inclusive and 
engaging leader (Deal & Peterson, 2009; Marzano, Waters, & McNulty, 2005; Schmoker, 
1999; Anderson & Dexter, 2000; Becker, 1992; Cordeiro & Cunningham, 2013; Davies, 
2010; Lecklider, Britten, Clausen, & Muncie, 2009). The role leadership provides in 
removing barriers (Ertmer, 1999), providing vision and support (Anderson & Dexter, 
2000), as well as demanding equity for all students in technology implementations 
requires clarity of purpose. Prior studies showed that administrative direction and control 
over budgets proved to be the most important factor in technology use in schools 
(Becker, 1992). However, since technology devices have become ever easier to use by a 
broader audience and the pressure to use technology in schools has increased, the prior 
research may not apply under current and ever-changing circumstances.  
 By using a mix of both closed-ended quantitative survey responses and qualitative 
open-ended responses from three primary groups of educators- teachers, administrators, 
and technology staff, the researcher hoped to provide insight into certain existing 
conditions and leadership practices which support well-implemented technologies for 
learners and directions for leaders to consider in order to harness these conditions to 
enhance teacher acumen and increase student access to technology and the meaningful 
opportunities it can provide in the learning environment. 
Purpose of the Study 
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 The purpose of this study was to explore the effects of leadership practice upon 
the successful integration of technology in the learning environment. A second purpose 
of this study was to understand the interplay of theories of learning, frameworks for 
understanding how teachers feel about their own abilities and comfort with technology, 
and the practices and attitudes of leadership. Finally, this study proposed to present the 
data collected in a format that can be easily understood and applied by leaders and 
teachers in schools today. 
Research Questions 
 While there are thousands of articles, books, and conference proceedings that deal 
with technology use in the classroom, strikingly few specifically unite the impact on 
student access of leadership practices, student (child) and teacher (adult) learning 
frameworks, and stakeholder input on purchasing decisions related to classroom 
technology. 
 This paper examines core issues surrounding the changing nature of learning and 
acquiring knowledge and structures, the impact of leadership at various levels within the 
organization, and how well-implemented, highly-available technologies may improve 
student opportunity. The researcher then proposes a theory of action in order to address 
some of the key findings of the research. Following the review of literature, this paper 
describes a mixed-methods survey using a primarily quantitative survey of thirty-five 
items with an additional three simultaneously-collected supporting qualitative items 
(Morgan, 1998) to answer the following questions: 
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1.! How do leadership styles and/or practices impact the implementation of 
technology initiatives? 
2.! What factors specific to teacher characteristics inhibit or encourage their 
application of technology in learning experiences for students?  
3.! What additional factors related to the beliefs, attitudes or policies of schools 
and school personnel influence the implementation of technology? 
Limitations and Key Assumptions 
 The proposed study has the following limitations: 
1.! The survey instrument collected self-perception data and as such, is limited to 
how the respondents view their own work and the work of others. 
2.! There are some issues with correlating data elements which come from the 
same self-reporting source (Podsakoff & Organ, 1986). 
3.! The study primarily focuses on participants whose central or building-level 
administration has given permission to the researcher to make contact with 
the teachers (and other administrators and support staff), so the study may not 
represent a true random sample. 
4.! The bulk of the data collected will be quantitative in an effort to reduce the 
effects of researcher bias, as the researcher is a professional in the area of 
district and technology leadership.  
5.! The researcher is a White male with an advanced education employed in a 
public school system as a central office administrator. As such, the scope of 
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what defines equity and other concepts in this study are based upon this 
perspective. 
 
 The proposed study includes the following key assumptions: (a) the selected 
participants responded to the survey accurately and of their own free will; (b) the selected 
participants understood the questions presented, in vocabulary, scope, and intent; (c) the 
data collected largely represents self-perception and opinion data by three distinct groups 
who function in the same environment but who have very different roles; and (d) the 
interpretation of the data best approximates the intent of the respondents and makes 
connections based upon that data and not upon researcher bias. 
Definitions 
 For the purpose of this study, the following definitions are used: 
 
1.! Teacher: a classroom teacher, not including instructional “coaches” nor teacher 
assistants;  
2.! Administrator: may include any school official not directly tied to technology 
support, including principals, area managers, district directors, superintendents; 
3.! Personal Learning Network (PLN): informal professional social groups and collegial 
relationships formed by teachers (usually through electronic means) as a way to 
explore their profession, gather wisdom and information about issues, and share their 
own expertise; 
4.! Staff: teachers, support personnel, or others under the direction of a school-based or a 
district-based administrator; 
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5.! Technology staff: may include technology support staff, technology coaches, 
technology managers, directors, CIO/CTO, or other technology administrator; 
6.! Technological Pedagogical Content Knowledge (TPACK): a framework describing 
the intersection of knowledge of technological, pedagogical, and content by teachers. 
 
Theoretical Framework 
 This study is structured to examine the impact of teacher self-efficacy, 
professional development, theories of activity and learning, and actions and perceptions 
of leadership factors in a connected way that allows for significant discussion on the 
impact of each one, both individually and as a whole. The theoretical framework is 
comprised primarily of the following theories of measuring what teachers know and 
describing how they learn: 
1.! Teachers arrive at a new learning task, such as attempting to integrate technology into 
their daily work with students, with perceptions of their own personal level of 
technological, pedagogical, and content (TPACK) knowledge; 
2.! Cultural-Historical Activity Theory (CHAT) helps the researcher describe learning 
actions in the classroom context, including the role of the community, division of 
labor, and rules. This study examines leadership and support personnel actions and 
perceptions through the lens of CHAT. 
Additionally, a review of literature caused the researcher to develop predispositions to 
guide the research. The predispositions include the following: 
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1.! Reducing opportunity or production gaps between upper income and lower income 
students in schools is a worthwhile goal and schools should be providing those rich, 
technology-supported educational experiences for all students (Attwell & Battle, 
1999; Becker, 2000; Cummins, Brown, & Sayers, 2007; Goode, 2010; Graham, 2011; 
Jackson, Zhao, Kolenic, Fitzgerald, Harold, & Von Eye, 2008; Judge, Puckett, & 
Cabuk, 2004; Norris, 2003; Rogoff & Wertsch, 1984; Selwyn, 2003; Warschauer, 
Knobel, & Stone, 2004; Warschauer & Ware, 2008); 
2.! Integrating technology in classrooms, schools, and districts is a difficult endeavor and 
there are many factors which affect its effective implementation (Abbitt, 2011; 
Erdogan & Sahin, 2010; Ertmer, 1999 & 2005; Ertmer, Ottenbreit-Leftwich, Sadik, 
Sendurur, & Sendurur, 2012; Jordan, 2013; Koehler & Mishra, 2009; Koh & Chai, 
2011; Lin, Tsai, Chai, & Lee, 2013; Mishra & Koehler, 2006); 
3.! Teachers are the primary source of educational opportunities for students in schools 
and will be the persons responsible for the majority of the pedagogical changes that 
occur in order to adjust for classroom technology integration (Clark & Hollingsworth, 
2002; Guskey 1986 & 2002; Schmoker, 1999); 
4.! Teachers (and administrators) will need additional and ongoing professional 
development in order to integrate technology resources in a powerful way in their 
classrooms (Cummins, Brown, & Sayers, 2007; Deal & Peterson, 2009; Fullan, 2010; 
Guskey 1986 & 2002; Hattie, 2009; Parrett & Budge, 2012; Reeves, 2009; Tharp & 
Gillimore, 1988); 
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5.! Professional development opportunities has different meaning to teachers at different 
times in their careers, and that perception of the abilities to use technology (of 
themselves and by others) will have an impact on their success (Clarke & 
Hollingsworth, 2002; Guskey 1986 & 2002; Huberman, 1989; Richter, Kunter, 
Klusmann, Lüdtke, & Baumert, 2011; Vermunt & Endedijk, 2011);  
6.! Additional data about events and processes that teachers, leaders, and support 
personnel perceive as barriers to classroom technology integration may inhibit 
increased access to students in order to provide equity in their school opportunities 
(Judge, Puckett, Cabuk, 2004; Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013; 
NASBE, 2012; Purcell, Heaps, Buchanan, & Friedrich, 2013; Sugar, Crawley, & 
Fine, 2004; Warschauer & Ware, 2008). 
 By using the theoretical framework outlined above along with the predispositions 
developed from the review of literature, this study highlights additional domains of 
research to be explored as well as tangible, usable action items for both administrators 
and support personnel to use in their work designing professional development, 
technology deployments, and action for equity.  
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CHAPTER 2 
A REVIEW OF RELATED LITERATURE 
 
Introduction 
 The review of related research is separated into a discussion of access and equity, 
teacher knowledge, teacher learning, professional development, and school culture and 
leadership. In each section, the researcher will describe current literature supporting 
various aspects of the concepts in the framework as well as detailing some of the 
limitations of the research recommendations. 
Access and Equity 
The “digital divide” has been a term used to define the difference between the 
“haves” and the “haves not” groups of individuals who have or do not have access to 
modern technology tools (Goode, 2010; Jackson, Zhao, Kolenic, Fitzgerald, Harold, & 
Von Eye, 2008; Judge, Puckett, & Cabuk, 2004; Norris, 2003; Warschauer & Ware, 
2008). While the tools that allow students to create, collaborate, share, search, read and 
learn have become readily available for some, there is a chasm between those who can 
afford to purchase such tools personally and those who cannot (Lievrouw & Farb, 2003). 
This includes individuals and schools alike. So while some students will be afforded the 
opportunity to develop their media literacy skills because of their socioeconomic status, 
others will not, either because of their income level or the state of technology availability 
in their schools.  
Among those students who can get access to technology tools, there are other 
issues in the “digital divide” that are cause for alarm. How the computer or other 
information tool is used can be as important as who has access to use it (Attwell & Battle, 
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1999; Selwyn, 2003; Warschauer, Knobel, & Stone, 2004). If a computer is primarily 
used at school for drill and practice activities or mandated assessments only, then the 
level of usage outside school has the propensity to be very perfunctory (Attwell & Battle, 
1999; Cummins, Brown, & Sayers, 2007; Warschauer, Knobel, & Stone, 2004). Without 
regular access and opportunities to use the computer for activities beyond electronic 
textbooks or testing machines, what chance do learners have outside the school day to 
understand the power of the tools and to develop their personal media literacy skills? This 
has also been called an opportunity or production gap and can be considered a second-
level digital divide (Attwell, 2001; Graham, 2011; Norris, 2003). The importance of an 
adult guide to help students develop an understanding of how to use tools and resources 
beyond the classroom is critical in a constructivist approach to teaching and learning 
(Rogoff & Wertsch, 1984). Without a rich experience using and learning the power of the 
tools while in school with a knowledgeable guide to help scaffold the learner’s 
understanding of how to use tools to create, research, or collaborate, a poor experience 
outside of school with similar tools will likely be the result. If the gap remains between 
those who have and those who do not have access to modern technology outside school, 
the inequity of more intellectual and creative uses of technology will remain unchanged 
(Becker, 2000). 
We know technology access and usage models affect lower socio-economic (SES) 
students differently than higher SES students (Cummins, Brown, & Sayers, 2007; 
Warschauer, Knobel, & Stone, 2004), and that low-income schools suffer from computer 
use as performativity, i.e., computer technology used in a way to learn to use the tool 
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itself, not the application of the tool for higher-order learning. Warschauer, Knobel, and 
Stone also found that in schools with high numbers of low SES students, combined with 
the additional pressure of scoring well on high stakes tests and with policy shifts to move 
to standards-based learning, teachers often feel the need to use technology to prepare 
students for a test or rote skill rather than using it for expanding and extending the 
learning environment. We can see that policy changes at the national level, e.g. high-
stakes testing and standards-based teaching models, affect students from lower income 
families much more than those from higher income environments (Cummins, Brown, & 
Sayers). The most recent Oregon Department of Education’s (2013) statistics for the 
2011-2012 school year show a state average of 53% of students enrolled in the federal 
Free & Reduced Lunch Program, with several districts and schools reporting numbers in 
the 80-90% range. These Oregon students will feel the effects of national and state policy 
differently than other populations within the school who will not (Ruiz-de-Velasco, Fix, 
& Clewell, 2000; Wenglinsky, 1998). It is important that we craft policy that allows for 
and encourages technology use to engage students in higher-level learning opportunities 
both in and out of school and to understand the reality of numbers of kids living in 
poverty among us who may only have this chance if school provides it. Every aspect of 
these issues and others will require thoughtful policy planning, extensive dialog, and 
careful curation. 
Teacher Knowledge 
Among the factors that can contribute to the lower availability of technology for 
students in classrooms and schools, clearly some stand out in the professional research. 
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The first factor, successful integration of technology by the teacher, can best be described 
via the TPACK framework developed by Mishra and Koehler (2006). The framework is a 
way to understand the relationship between and among three specific components of 
teacher knowledge: technology, pedagogy, and content. TPACK helps us understand the 
complex nature of those relationships and the difficulty in getting them all to interact in a 
balanced, powerful way.   
 
 Figure 1. Components of the TPACK framework 
Reproduced by permission of the publisher, © 2012 by tpack.org 
 
 In terms of teacher knowledge as described by Koehler and Mishra (2009), there 
are three core areas, each of which has an equal weight in the success of teachers 
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integrating technology effectively: content, pedagogy, and technology. TPACK does not 
make the argument for or against using technology in an integrated way per se, but that 
the framework should be used as a medium for understanding some of the connections 
and the complexities between following areas as described by Mishra and Koehler 
(2006): 
1.! Content knowledge (CK) refers to the material to be taught and learned, and Koehler 
and Mishra (2009) make the argument that teacher subject-area content knowledge is 
important in successful integration.  
2.! Pedagogical knowledge (PK) is the awareness and understanding the teacher has of 
those practices which influence teaching and learning, including techniques and 
approaches. 
3.! Pedagogical content knowledge (PCK) is the interpretation and presentation of the 
subject matter being taught and learned and includes much of the teacher’s craft in 
determining how and how much students are taught about that subject.  
4.! Technology knowledge (TK) refers to the teacher’s awareness of different 
technologies and their usage; TK will be a difficult area to be specific about, as 
technology tools are rapidly outdated and updated. 
5.! Technological content knowledge (TCK) refers to the teacher’s understanding of how 
technology can create new representations of the content being explored. 
6.! Technological pedagogical knowledge (TPK) refers to the teacher’s knowledge of 
how teaching and learning can be changed by the application of technology; and, it 
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also refers to his/her understanding of how to use technology tools in a pedagogical 
way for which they were not necessarily designed. 
7.! Technological pedagogical content knowledge (TPACK), then, is the intersection of 
knowledge about teaching and learning, subject matter expertise, and the rapidly 
changing landscape of technology. 
The TPACK framework appears straightforward when described and/or put into pictorial 
representations. However, effectively teaching with technology is a challenging process, 
and the framework should be seen as a fluid representation as strengths and weaknesses 
of teachers change depending upon their comfort level with any of the three core areas 
(PK/CK/TK) and the instructional task in which they are involved (Koehler & Mishra, 
2009). 
 It is important to note that some research makes the connection between teacher 
knowledge and teacher self-efficacy when it comes to using the TPACK framework as a 
measurement instrument (Abbitt, 2011; Ertmer, 2005). It is possible that teacher self-
efficacy is one of the barriers to technology integration in classrooms because of the 
teacher’s level of confidence in either choosing or using a technology tool (Abbitt, 2011; 
Ertmer, 1999 & 2005; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012).  
How teachers feel about their own technological, content, or pedagogical abilities have 
shown to be strong indicators of successful technology integration and powerful usage by 
teachers (Ertmer et al., 2012; Abbitt, 2011). There are studies that have shown both age 
and gender effects on the TPACK self-assessment as well (Erdogan & Sahin, 2010; 
Jordan, 2013; Koh & Chai, 2011; Lin, et al., 2013). 
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 As part of the research framework for this study, there is a focus on teacher 
perception of their self-efficacy in the seven areas detailed by the TPACK framework. 
These indicators are one of the focus areas of the data and have been shown in the past to 
be key insights into both the how and the why of teacher technology integration. The 
TPACK framework, however, is only a method by which to measure and understand the 
complex connections between the areas of content, pedagogy, and technology. 
Additionally, though it has been shown to be a tool that can measure progress in the areas 
via a pre and post test measurement (Schmidt, Baran, Thompson, Mishra, Koehler, & 
Shin, 2009; Chai, Koh, Tsai, & Tan, 2011), the TPACK framework is not meant to be 
used as a tool to discover how teachers gain more knowledge in the seven areas. In order 
to understand how teachers learn instead of what they know, we will need to examine 
other frameworks. 
 
 
Teacher Learning 
In order to describe the process of teacher learning, the researcher has selected 
Activity Theory, detailed by a number of authors as way to understand and measure 
complex learning processes (Engeström, 2000 & 2001; Jonassen & Rohrer-Murphy, 
1999; Feldman & Weiss, 2010; Daniels, 2004; Koszalka & Wu, 2004; Nardi, 1996). 
Jonassen and Rohrer-Murphy (1999) describe the purpose of the theory thusly: 
Activity cannot be understood or analyzed outside the context in which it 
occurs. So when analyzing human activity, we must examine not only the 
kinds of activities that people engage in but also who is engaging in that 
activity, what their goals and intentions are, what objects or products 
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result from the activity, the rules and the norms that circumscribe that 
activity, and the larger community in which the activity occurs (p. 62). 
 
Figure 2. Basic structure of the Activity Theory framework  
(Adapted from Engestrm, 2000; Feldman & Weiss, 2010) 
 
 Figure 2 is a commonly-used graphic to describe the core framework of Activity 
Theory as generally two triangles, showing the relationship between the subject, the 
object, tools, community, rules, division of labor, and an outcome (Engeström, 2000; 
Koszalka & Wu, 2004; Jonassen & Roher-Murphy, 1999). Jonassen and Rohrer-Murphy 
(1999) say that Activity Theory “posits that conscious learning emerges from activity 
(performance), not as a precursor to it” (p. 62).  
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Figure 3. Expanded structure of the Activity Theory framework  
(Adapted from Engestrm, 2000; Feldman & Weiss, 2010) 
 
Figure 3 describes the framework of Activity Theory in the manner in which it is used for 
the study. The “subject” in Activity Theory is the central active learner or actor. In most 
instances, these learners will not be acting alone (Engeström, 2001), so the subject would 
possibly have the support of the greater learning community around her, and/or a person 
or group of persons with whom to share the learning work. So, in Figure 3, then, the 
subject is the classroom teacher engaged in the work, who is supported by her 
“community” which may include her teacher colleagues, building or district-level 
administrators who provide support, or her personal learning network (PLN). Further, she 
may be dividing the labor of the learning task by calling on her colleagues to possibly co-
design a lesson, or asking her students to provide feedback to her, or sharing the 
workload with an administrator or technology support personnel. Additionally, “rules” or 
norms may guide in what manner the subject learns. School and district culture norms, 
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technology policy, and possibly supervisor expectations all play a role in how the subject 
will approach the task.  
 Jonassen and Rohrer-Murphy (1999) inform us that a “fundamental assumption of 
Activity Theory is that tools mediate or alter the nature of human activity” (p. 67). That 
is, the tools we learn to use for a task impact the way we think about the task, thereby 
fundamentally changing the way we learn. However, tools also go through changes over 
a period of time as their capabilities are constantly being discovered and rediscovered in 
response to how we humans use them and are changed themselves; in Activity Theory, 
they are explained as “a reflection of their historical development- they change the 
process and are changed by the process” (p. 67).  
 The “object” refers to the learning task or the “constantly reproduced purpose of a 
collective activity system that motivates and defines the horizon of possible goals and 
actions” (Daniels, 2004, p. 190). In the example shown in Figure 3, it could be the 
development or implementation of or the learning about a manner in which to provide 
students better feedback on their work and progress. Daniels differentiates goals from 
objects by saying that “goals are primarily conscious, relatively short-lived and finite 
aims of individual actions” (p. 61).  
 The outcome should be seen as the point at which the subject has finally made 
sense and meaning. The outcome in Figure 3 above is “effective technology integration,” 
which guides the task learning work the subject is doing. That is, if successful in the work 
of developing or learning a process by which to give students more appropriate feedback. 
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 Activity Theory was first developed in Russia during the 1920s and 1930s, but 
has seen a large amount of study and adjustment over time (Engeström, 2000; Jonassen & 
Rohrer-Murphy, 1999; Nardi, 1996). In the later years of development, “cultural-
historical activity theory” (CHAT) gained popularity as a way to describe what innate 
and learned experiences the subject (and other actors) bring to the learning task at hand 
(Feldman & Weiss, 2010; Koszalka & Wu, 2004). 
 
Figure 4. Cultural Historical Activity Theory framework  
(Adapted from Koszalka & Wu, 2004) 
 
 Considering the additional factors as seen on the left of Figure 4, each subject 
brings to the task their social-cultural perspective, their personal history, and in this case, 
their abilities and beliefs about technology tools. The same could be true for those in the 
supporting community (administrators, peers) or in the group with whom the teacher will 
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share the task (technology support, students, peers), thereby providing additional 
complex factors to study and to understand by research. 
 It is important to remember both Activity Theory and Cultural-Historical Activity 
Theory frameworks are meant to describe the learning activity as a continual process, not 
as a singular event. Further, it is critical to understand that much of Activity Theory and 
its offshoots see learning as a social activity; learning is rarely done by individuals on 
their own without connecting with other humans in the knowledge and experience-
building process (Engeström, 2001; Feldman & Weiss, 2010).  
 While Activity Theory and Cultural-Historical Activity Theory can provide us a 
framework to understand how humans interact with mediating tools and with the support 
of others and the rules and norms by which they are bound, we also must consider how to 
reach those learners when we attempt to provide them the learning opportunities they 
may need. 
Professional Development 
The primary method of changing pedagogical practices and pedagogical 
knowledge growth is professional development. Among much of the literature, there is 
clear consensus that the need for continuous professional development is a necessary and 
worthwhile endeavor (Cummins, Brown, & Sayers, 2007; Deal & Peterson, 2009; Fullan, 
2010; Guskey 1986 & 2002; Hattie, 2009; Parrett & Budge, 2012; Reeves, 2009; Tharp 
& Gillimore, 1988). As there are several aspects of professional development to consider, 
only a few of those will be presented here.  
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Using professional development activity as a way to improve teacher 
effectiveness is a generally accepted goal (Guskey 2002). In order to understand what 
makes professional development effective, we must understand: 
1.! when and why teachers engage in it and how it affects them (Clarke & 
Hollingsworth, 2002; Guskey 1986 & 2002; Richter, Kunter, Klusmann, Lüdtke, & 
Baumert, 2011; Vermunt & Endedijk, 2011);  
2.! which models make it most effective (Clarke & Hollingsworth, 2002; Glazer 
& Hannafin, 2006; Guskey, 2002); and 
3.! which additional types of activities can have effect on teacher practice and 
student outcomes (Jurasaite-Harbison & Rex, 2005; Rathgen, 2006; Voogt, 
Westbroek, Handelzalts, Walraven, McKenney, Pieters, & de Vries, 2011). 
 For teachers, the value in professional development is found when they believe it 
will help them improve their knowledge and skills to a point that they will be able to 
notice a measurable difference in student achievement (Guskey, 2002). According to 
some research, development activities which fail are often geared toward changing 
teacher attitudes and beliefs before getting teachers to try techniques first to change their 
practice and affect student outcomes (Clark & Hollingsworth, 2002; Guskey 1986 & 
2002). In simpler terms, “seeing is believing,” and according to research on professional 
development, that statement holds mostly true. To further explore the role of change in 
teacher practice leading to a change in teacher beliefs and attitudes, Clark and 
Hollingsworth (2002) note that the actual change occurs through the mediating process of 
“reflection” and “enaction” by the teacher. That is to say that the actual change in 
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practice happens when teachers attempt a new practice and then spend time thinking 
about it or sharing it with colleagues in order to look for patterns of success or failure. All 
of the authors agree that professional development is an ongoing and fluid process, 
making it difficult to define in a straightforward manner.  
 To further complicate designing school and teacher change-making resources, 
teachers tend to use professional development activities, collaborate with their peers, and 
read professional literature in differing patterns over the course of their careers (Richter 
et al., 2011; Vermunt & Endedijk, 2011). As for inservice or traditional professional 
development, teachers tend to use it less at the beginning of their careers, peak in their 
mid-career, and then tapering off sharply in the latter part of their years working 
(Huberman, 1989; Richter et al., 2011).  
 In contrast, teacher collaboration follows a more linear path, with peer 
collaboration starting at a high level in their career and steadily decreasing over the years 
(Richter et al., 2011). Somewhat paradoxically, teachers appear to read less professional 
literature at the beginning of their careers and increasingly more over the course of their 
years in the profession, in a linear trajectory opposite that of the collaboration line 
(Richter et al., 2011). Taken together, it would appear that teachers begin their career as 
more collaborative professionals and then as they mature in their profession, they 
increasingly become more individualistic relying less on their peers and more on their 
own information gathering. As influences from the outside put pressure on the school 
system (i.e., technology and the expectations of its use in school), these competing 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
31 
factors challenge leaders to develop meaningful and engaging professional development 
opportunities. 
 The research into professional development models varies greatly as to structure, 
timing, and content. Practices such as a collaborative apprenticeship, whereby teachers 
support their peers as coaches and modelers of successful strategies, show promise as 
teams of teachers collaborate with each other during the school day rather than as part of 
a disconnected event (Glazer & Hannafin, 2006). Another study showed that taking an 
active role as a classroom researcher played a role in changing their practice and was a 
powerful way to take part in professional learning to improve teacher knowledge 
(Rathgen, 2006).  Other studies have shown that teachers can improve their knowledge of 
content and pedagogy, both individually and as a group of teachers, when they 
collaboratively build curriculum (Voogt et al., 2011). Following up on what Clark and 
Hollingsworth (2002) call the Interconnected Model of Professional Growth, Voogt et al. 
state, “from the perspective of the team, the interaction reflects the reflection and 
enactment processes that foster the learning of individuals and the team (p. 1243).” 
 It is important to note that in the research reviewed, most mentioned the 
importance of professional development in the improvement of teacher practice and 
student achievement. Primarily, teachers believe that their students will benefit and so 
they “participate in staff development activities primarily because they believe such 
activities will help them to become better teachers” (Guskey, 1986). 
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School Culture and Leadership 
The research is clear about several teaching and learning factors which impact the 
integration and usage of technology resources by teachers with students in classrooms:  
1) teacher attitudes and beliefs (Abbitt, 2011; Cope & Ward, 2002; Ertmer, 2005; Ertmer, 
et al., 2012; Kim, Kim, Lee, Spector, & DeMeester, 2013; Ottenbreit-Leftwich, 
Glazeweski, Newby, & Ertmer, 2010), 2) teacher instruction and instructional models 
(Inan & Lowther, 2010; Keengwe, Pearson, & Smart, 2009; Koehler & Mishra, 2009; 
Land & Greene, 2000), 3) teacher knowledge of technology (Margerum-Leys, 2004; 
Mueller, Wood, Willoughby, Ross, & Specht, 2008), and 4) the cultures and ecologies of 
schools, including social capital resources (Frank, Zhao, & Borman, 2004; Zhao & Frank, 
2003).  
In spite of the research mentioned above, there is a dearth of research into 
technology and its connection to school culture by the currently-popular school 
improvement authors. Technology and its use by students, teachers, or administrators is 
rarely if ever mentioned or discussed in depth in the literature on teaching (Danielson, 
2007; Marzano, 2007), or teacher supervision (Danielson & McGreal, 2000; Downey, 
Poston Jr, Steffy, English, & Frase, 2004; Marshall, 2009; Marzano, Frontier, & 
Livingston, 2011; Tucker, & Stronge, 2005), or school leadership and culture 
development (Deal & Peterson, 2009; Marzano, Waters, & McNulty, 2005; Schmoker, 
1999). 
The role of the principal and of district leadership has been well documented as a 
key factor in the implementation of technology resources in schools (Anderson & Dexter, 
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2000; Becker, 1992; Cordeiro & Cunningham, 2013; Davies, 2010; Lecklider, Britten, 
Clausen, & Muncie, 2009). Anderson and Dexter (2005) found that at the school level, 
technology efforts were “seriously threatened unless key administrators become active 
technology leaders in school” (p.74). They also found that even though principals may 
lag behind teachers or others in their own ability to use technology, they “tend to 
recognize their need to be involved and involve others with technology use in 
classrooms” (p.55). Another surprising facet of their research discovered that technology 
leadership had in fact more impact on the outcomes they measured than classroom 
technology and infrastructure purchases did (2005). That is, leadership at the local level 
(which could include policy as well as personnel) was more important to a well-
implemented technology integration effort than was purchasing and deploying devices 
even to a wide group of teacher recipients.   
Becker (1992) noted that a trend existed to decentralize decision-making among 
teachers and building-level administrators in terms of technology purchasing and usage. 
However, his research showed that if the goals of technology in schools were explicitly to 
use them to engage students in higher-order thinking learning tasks and be used for more 
than just basic computer skills training, then it was not a decentralized approach that 
work best, “but (a) substantial district-level involvement in school-level decision-making 
and (b) the active presence and leadership of a school-level computer coordinator” (p. 
25). Since the time of Becker’s research cited above, many changes have happened in 
terms of available technologies for schools. In most cases, the complexities of technology 
have fallen away as more powerful and far simpler devices have been brought to market. 
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There is a need to update this research area in light of the probable increased number of 
teachers using technology in their daily lives as well as in their classrooms. 
In some cases, the need for leadership in technology is more about removing 
obstacles (Ertmer, 1999) or being able to ask the right questions (Heifetz & Laurie, 1996) 
than it is to be a good role model for using technology (Anderson & Dexter, 2000). 
Unfortunately, without additional publications talking deeply about the role technology 
has as a necessary instructional tool in student engagement, as a tool for equity in 
information access, or as a key aspect of 21st Century learning (United States Department 
of Education, 2010; Partnership for 21st Century Skills, 2013), schools may find 
themselves having a more difficult time explaining their financial investment in 
technology for education. Of course, public education is not solely about using 
technology in school. However, if today’s educational experience does not include 
technology as a meaningful and integrated learning tool for students, the world and the 
learning outside the school walls will supersede that which happens within, and schools 
will be on a path of eventual irrelevancy. In schools today, we are essentially preparing 
students who will either live into the 22nd Century or at a minimum, have a major impact 
upon it. We need to find additional motivational opportunities for schools to engage in 
the work of transforming themselves into relevant and vibrant institutions that serve the 
public good and prepare students for the world in which they live now and for the world 
they will find in their future. 
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CHAPTER 3 
METHODOLOGY 
 
 
Study Overview 
This mixed methods study uses Morgan’s (2014) model of supplementing 
quantitative data with qualitative data, both of which are collected simultaneously. 
Morgan states that this quadrant of the sequential priorities model has as its goal “ to 
create a sense of how real people are connected to the findings from quantitative 
methods” (p. 173). I used stratified random sampling (Borg & Gall, 1983; Fraenkel & 
Wallen, 1996) to identify 37 districts that represent the size, location, socio-economic, 
and racial/ethnic background of 18.8% of schools in Oregon (NCES, 2014). I requested 
participation from this stratified sample of districts using NCES district classifications to 
determine a sample that represented districts that mirror the state percentage of students 
who attend schools in or near cities, suburbs, towns, and rural settings. Data was 
collected from three types of respondents: classroom teachers, administrators, and 
technology support personnel. The purpose of the study was to examine core issues 
surrounding the impact of leadership attitudes and practices at various levels within the 
organization as well as the attitudes instructional staff have about their ability and usage 
of technology with students during technology implementations. The data provides 
insight into conditions that support optimal implementation of technology initiatives and 
a potential theory of action for school leaders.  
Potential Benefits 
 Schools and the people who work in them are increasingly under pressure to 
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incorporate and infuse technology tools in order to produce higher achieving pupils and a 
more relevant educational environment (Culp, Honey, & Mandinach, 2005; Cummins, 
Brown, & Sayers, 2007; NASBE, 2012). Often, the difficulty in implementing 
technology initiatives lies in deciding what the most effective tools are and how to deploy 
them. By analyzing how teachers feel about the ways technology is presented to them, the 
opportunities they may be offered, and the leadership structures and practices which 
either enable or inhibit the delicate balance of the integration of technology for learning, 
we may be better understand the procedures and the planning necessary to implement 
such changes. The results of this study may assist schools and districts in their 
communication strategies and planning efforts with staff in order to ensure technology 
integration projects produce better achievement results and have a lasting, long-term 
impact. 
Research Methods 
 This is an illustrative study from a single point in time survey in an attempt to 
surface key indicators that signal successful actions and attitudes in the implementation 
of technology for students. The study did not focus on whether or not technology helps 
students in their studies specifically, rather it proposed to provide insight into the factors 
that allow technology integration efforts to flourish.  
 Participants were confidential, as respondents were asked to select their district 
from a list of potential choices. Since the study did not ask for school names, district 
name was the most locally identifying factor. There was no further coding that could 
have allowed connecting survey responses with the respondents. The stratified sample 
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(Borg & Gall, 1983) targeted districts that mirror the population centers and areas of the 
state of Oregon. That is, the researcher attempted to collect data from a representative 
sample of districts to include the same relative percentage of schools in or near city, 
suburb, town, and rural settings as there are in the state (Borg & Gall, 1983).  
 A mixed methods research approach was used in this study. It was primarily a 
quantitative data collection with supplemental qualitative data elements, and its goal is to 
provide education leaders insight into the attitudes and actions that have the most impact 
upon technology integration. Quantitative data was the bulk of the data collected and 
qualitative data elements were used to gain further insight into why participants 
responded the way they did in the quantitative section (Creswell & Clark, 2007; Miles & 
Huberman, 1994; Morgan 2014). Morgan calls this putting “a human face on the data” (p. 
155), and the researcher feels mixed methods is a necessary research method design in 
order to more fully understand both self-efficacy issues for teachers and leadership and 
technology support actions and attitudes. 
Study Design 
 A single online survey was used for this study. The survey instrument delivery 
tool was chosen as Portland State University provides a license for all staff and students 
and the data can also easily be exported to popular data analysis tools (see Appendix E 
for the full survey). The online survey tool also has data safeguards for security and there 
are tools available for general data analysis. By using an initial crosstab review of the 
data, I was able to develop additional correlation tests beyond those listed below which 
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were processed in another data modeling software package. Some correlation tests used 
to study student technology implementations included:  
1.! demographic trends (gender, race, ethnicity, age); 
2.! technology usage trends (see Table 5 below); 
3.! teacher self-efficacy beliefs (see Table 6 below); 
4.! leadership actions or attitudes (see Tables 9 and 12 below); 
5.! beliefs and attitudes of technology support personnel (see Tables 9, and 12 below) 
and 
6.! professional development opportunities (see Table 7 below). 
A single survey was developed and had three distinct sections which were visible to the 
participants depending upon the role the participant selected which described their 
normal daily work. The participant roles included: teachers, administrators, and 
technology support personnel. The survey included an informed consent response, three 
quantitative school information questions, five personal demographic responses, 24 
Likert scale questions, and three supplemental qualitative open-ended response items (see 
Appendix E). Schools and districts across Oregon were contacted in order to recruit 
participants for the study. 
 The survey was comprised of adapted quantitative items from a TPACK survey 
(Schmidt et al., 2009), a technology purchase decision-making survey from Becker 
(1992), a teacher and their home use of technology survey (Purcell et al., 2013), and 
quantitative and qualitative items developed by the researcher and based on a literature 
review of successful technology implementation strategies. In this mixed methods 
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approach to research, the simultaneously collected qualitative items were intended to 
provide illustrative insight into the quantitative data. 
Research Questions Restated 
The primary questions this research study targeted are as follows: 
1.! How do leadership styles and/or practices impact the implementation of 
technology initiatives? 
2.! What factors specific to teacher characteristics inhibit or encourage their 
application of technology in learning experiences for students? 
3.! What additional factors related to the beliefs, attitudes or policies of schools and 
school personnel influence the implementation of technology?  
 
 
Researcher’s Role 
 In my current role as a curriculum director and district technology leader for a 
medium-sized school district, the importance of successfully implementing technology 
resources as a support for improving the achievement and the opportunities of all students 
in schools is my daily concern. As the researcher for this study, I gathered previously 
used survey instrument items and merged them with additional items I developed based 
upon the review of literature. I designed and distributed the instrument myself, and it was 
through collegial relationships I have in schools and districts across the state that I was 
able to collect a wide range of data.  
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 This study is a survey research project using primarily a quantitative survey with 
qualitative open-ended questions informed by mixed-methods methodology to support 
the findings of the quantitative data. A fixed mixed methods approach using a 
supplemental qualitative extension to core quantitative design as described by Morgan 
(1998, 2014) was chosen to inform the study’s design in order to increase the capacity of 
the quantitative items as well as to reduce researcher bias in the study. Because my work 
involves direct contact with teachers, administrators, and technology support personnel 
on a daily basis, I chose to use deductive quantitative research for the primary data 
analysis in order to foster both objectivity and enhance the study’s generality. However, 
due to the review of literature discussed in Chapter 2, which described deeply human 
aspects of adult learning, as well as the perceived need to humanize the data in order to 
better understand attitudes and actions of teachers and leaders, I felt the need to use the 
strength of qualitative items to give the study better depth and detail in its context 
(Creswell & Clark, 2011; Morgan, 2014). Both the quantitative and qualitative data were 
collected simultaneously.  
 
Participants 
This study used a stratified sampling approach, with a goal to strengthen the data 
collection and analysis by reaching beyond a single school or district (Lunenburg & Irby, 
2008). The districts were selected by targeting schools and districts who represent the 
percentage of schools located in or near city, suburb, town and rural settings (as defined 
by the National Center for Education Statistics) in Oregon. By using a large stratified 
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sampling, the goal was to draw out more generalizable conclusions about access, equity, 
and the importance of the teacher and leadership factors upon the integration of 
technology in classrooms. Also, by using statewide stratified data rather than a smaller 
case study model, the goal was to reach a wide range of teacher, administrator and 
technology support personnel in order to better understand their attitudes, actions, and 
answers to the research questions proposed by this study. 
Participant Selection 
 There are three distinct groups who participated in this study. The first participant 
group was comprised of pre-kindergarten through twelfth grade teachers, including 
general education, special education, teachers of English Language Learners and 
Teachers on Special Assignment (TOSAs). The second participant group included both 
district and building-level administrators (not including administrators associated with 
technology). The third group participant group was comprised of technology support 
personnel, including technology administrators, at both building and district levels. 
 Administrators, teachers, and support personnel from across Oregon were recruited 
to participate in the survey. In order to contact districts in Oregon, the researcher used the 
Oregon School Directory and the October 2014 enrollment report, both published by the 
Oregon Department of Education, to locate the proper email contact information for 
schools. Then, an email communication was sent to thirty-five superintendents requesting 
permission to contact teachers, administrators, and support personnel to participate in the 
study (see Appendix A). A follow up email to the superintendent request was made ten 
days from the initial request if there was no response as a reminder and as additional 
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recruitment. If there were no responses from districts included in the first or second round 
of email invitations, other districts which fit the criteria according to their NCES uLocale 
grouping were contacted in order to build a proper stratified sample. Due to some delays 
in responses from districts, or to complications related to receiving permission to conduct 
the research project, the sample was not a perfectly matching stratified sample according 
to the original intent. In the end, there were 37 districts who participated to varying 
degrees. At the outset of the study, it was anticipated that there would minimally be 50 
responses from the teacher participant group, 25 responses from the building and district 
level leadership group, and 25 responses from the technology support personnel group. 
Email lists were then generated either via the school’s public web site listings or by lists 
provided by the district or schools and school personnel were contacted directly 
requesting their participation in the study starting in the fall of 2014 and finishing in the 
winter of 2015 (see Appendix A). 
Potential Risks and Safeguards 
 There was little potential risk associated for participants in this study. To ensure 
there was no potential risk of supervisor retaliation, all data collected is published in an 
aggregate form only. Respondents were asked to select their district from a list of 
possible choices in the state, but any other information that could be used to identify the 
location of the respondent was removed (e.g. location-based data). Email messages that 
were sent to all three participant groups contained a generic web site address that sent 
them to a single survey with skip logic built in to take them to the correct questions most 
related to their position of teacher, administrator, or support personnel. Once the email 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
43 
was sent to the potential participants, there was no way to know whether or not they 
personally participated in the survey nor which answers corresponded to them. No coding 
occurred to tie responses to specific email addresses, IP (Internet Protocol) addresses, or 
location-based data. 
Confidentiality, Records Management & Distribution 
 All lists of email addresses are stored in an electronic document that requires a 
password and is backed up to an electronic service that requires a password. Survey 
results are confidential and the link that was sent to all participants in all groups was 
generic and cannot be linked in any way to their individual responses. For the purposes of 
data analysis, the results of the survey from the university-supplied research tool were 
downloaded and stored on the secure device and backed up to the secure electronic 
backup service. Survey results also remain inside the online survey tool, which are only 
accessible via the researcher’s login and password. Email lists, survey results, and any 
other information received during the data collection phase will be available on these 
secured devices for a minimum of three years following my dissertation defense.  
Informed consent. 
 Participation in this study was voluntary, and by participating, respondents did not 
gain benefit in their workplace. Supervisors do not know who has or has not done survey, 
and all data presented is in aggregate form. There were two opportunities for participants 
in the study to review the rules of informed consent. The first opportunity the participant 
had to review informed consent was in the email sent to them recruiting them for the 
study which included detailed information of the kinds of information which would be 
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collected, how it would be stored and how it would be used (see Appendix A). The 
second opportunity that potential participants had to review informed consent was in the 
initial page of the survey before questions are asked of them (see Appendix E). In order 
to assure that all participants reviewed and understood informed consent, a required 
question at the beginning of the survey requested that the participant acknowledge that 
they have read and understood informed consent and the nature of the study. All 
responses from all participants who select that they understand and agree with the 
informed consent question were used. Participants who selected that they do not wish to 
be included will not be used in the data as the survey tool ended the survey immediately 
and they were not able to continue with the survey or provide responses. 
First person scenarios. 
 Teachers and teachers on special assignment.  
 The following is the first-person scenario for teachers and teachers on special 
assignment. 
 I received an email this week from an education researcher that described a study 
about measuring the impact of leadership practices upon the successful integration of 
technology in the classroom. The email also described what informed consent was and 
how the data from the study would be used. The email also said that if I wished to 
participate in the study, my responses would be confidential and could not be attributed 
to me in any way. The researcher also stated the final dissertation project would be 
publicly available and that I could receive an electronic copy if I requested it after its 
publication. The email included a link that I clicked once I decided that I wanted to 
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participate in the study and it sent me to a web page on a survey tool site. The first page I 
was presented with when I clicked the link restated the informed consent information that 
I had already received in the email about the study, and since I had already read it in the 
email, I understood what it meant and I selected the option that stated that I agreed to 
participate in the study and that I understood the informed consent, and then it took me to 
the first questions on the survey. The survey included a series of questions related to my 
work and to the work of administrators, other school leaders, and support personnel. The 
survey then asked me about my perceptions of my use of technology, the level to which I 
am comfortable using it in the classroom, and if there are any barriers to using it more 
effectively that I could describe. Finally, the survey ended with some questions that asked 
me my opinion about certain leadership practices, school culture, and my and my 
students’ interest in technology using a scale, a short answer, and an open-ended format. 
After the last question, the survey tool thanked me for my participation and provided an 
email link to the researcher that I could use in case I wanted to contact them about the 
final study. 
 School and district-level administrators.  
 The following is the first-person scenario for school-level and district-level 
administrators. 
 I received an email this week from an education researcher that described a study 
about measuring the impact of leadership practices upon the successful integration of 
technology in the classroom. The email also described what informed consent was and 
how the data from the study would be used. The email also stated that my responses 
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would be confidential and could not be attributed to me in any way. The researcher 
stated the final dissertation project would be publicly available and that I could receive 
an electronic copy if I requested it after its publication. The email included a link that I 
clicked once I decided that I wanted to participate in the study and it sent me to a web 
page on a survey tool site. The first page I was presented with when I clicked the link 
restated the informed consent information that I had already received in the email about 
the study, and since I had already read it in the email, I understood what it meant and I 
selected the option that stated that I agreed to participate in the study and that I 
understood the informed consent, and then it took me to the first questions on the survey. 
The survey included a series of questions related to my work and to the work of other 
school leaders, teachers, and support personnel. The survey then asked me about my 
perceptions of my use of technology, the level to which I believe teachers are comfortable 
using technology in the classroom, and if there are any barriers for schools or teachers 
to use technology more effectively that I could describe. Finally, the survey ended with 
some questions that asked me my opinion about certain leadership practices, school 
culture, and teacher and student interest in technology using a scale, a short answer, and 
an open-ended format. After the last question, the survey tool thanked me for my 
participation and provided an email link to the researcher that I could use in case I 
wanted to contact them about the final study. 
 Support personnel.  
 The following is the first-person scenario for technology support personnel. 
 I received an email this week from an education researcher that described a study 
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about measuring the impact of leadership practices upon the successful integration of 
technology in the classroom. The email also described what informed consent was and 
how the data from the study would be used. The email stated that my responses would be 
confidential and could not be attributed to me in any way. It also stated the final 
dissertation project would be publicly available and that I could receive an electronic 
copy if I requested it after its publication. The email included a link that I clicked once I 
decided that I wanted to participate in the study and it sent me to a web page on a survey 
tool site. The first page I was presented with when I clicked the link restated the informed 
consent information that I had already received in the email about the study, and since I 
had already read it in the email, I understood what it meant and I selected the option that 
stated that I agreed to participate in the study and that I understood the informed 
consent, and then it took me to the first questions on the survey. The survey included a 
series of questions related to my work and to the work of administrators, other school 
leaders, and teachers. The survey then asked me about my perceptions of my use of 
technology, the level to which I believe teachers comfortable using it in the classroom, 
and if there are any barriers for them to use it more effectively that I could describe. 
Finally, the survey ended with some questions that asked me my opinion about certain 
leadership practices, school culture, and teacher and student interest in technology using 
a scale, a short answer, and an open-ended format. After the last question, the survey 
tool thanked me for my participation and provided an email link to the researcher that I 
could use in case I wanted to contact them about the final study. 
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Discussion of the instrument’s questions 
 In the section that follows, the survey instrument’s questions are discussed in 
order to understand the flow of the instrument for participants and the relative need of 
each grouping of questions and their source if not produced by the researcher. The 
instrument in its entirety is located in Appendix E. 
 The study was primarily a quantitative data collection with supplemental 
qualitative data elements and was informed by mixed-methods methodologies, with its 
goal being to provide education leaders insight into the attitudes and actions that have the 
most impact upon technology integration. Quantitative data was the bulk of the data 
collected, however because the answers can be highly subjective based upon how the 
respondents feel, qualitative data elements were used to gain further insight into why 
participants responded the way they did in the quantitative section. 
 The quantitative data was collected via the instrument, which was cleaned, and in 
some cases recoded, in order to be used in the statistical modeling software package. The 
R project for statistical computing, a freely available, open source package was selected 
to run the models and produce the results. Multiple statistical tests were run using the 
data (including MANOVA, ordinary least squares, Levene’s test, Box test, quantile 
regression, and Tukey’s Honestly Significant Difference). 
 The three qualitative items of the survey were meant to, as Morgan (2014) states, 
“put a human face on the data” (p. 155), and to provide further insight into the 
quantitative items which preceded them. The qualitative items were put through a 
multistep process in order to organize it in such a way as to be understandable and usable. 
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First, all responses on each of the three questions from 641 participants were read 
through once in order to gain a sense of themes that may emerge. Next, a pattern code 
process was used in order to reduce the large amount of open-ended textual data into 
smaller clustered groups to be analyzed (Miles & Huberman, 1994) by then coding into 
categories that were built during the second reading in order to place every written 
response into a matching category. Finally, for each of the three qualitative questions, a 
third reading was done, checking the marked categories for appropriateness and 
consolidating rarely-used categories into slightly broader ones. In the end, each research 
question had 24-26 categories in which participant responses were grouped. By then 
noting the recurrence of certain major themes within the larger cluster of data elements, 
the goal was to determine patterns that could be used as illustration to the quantitative 
data analysis. This convergent parallel design, with both quantitative and qualitative data 
being collected simultaneously, is a “data-validation variant” (Creswell & Clark, 2011). 
The open-ended data was used to determine emergent themes, validate or confirm the 
analysis of the quantitative data, and to add details for more complete findings from the 
statistical analysis of closed-ended data. 
Table 1  Keywords and framework items 
Keywords and framework items 
Keyword Framework Item 
Equity Reducing opportunity or production gaps between upper 
income and lower income students in schools is a 
worthwhile goal and schools should be providing those 
rich, technology-supported educational experiences for all 
students. 
Factors Integrating technology in classrooms, schools, and districts 
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 This study was structured to examine the impact of teacher self-efficacy, 
professional development, theories of activity and learning, and actions and perceptions 
of leadership factors in a connected way that allows for significant discussion on the 
impact of each one, both individually and as a whole. The theoretical framework was 
built from these factors and is presented in Table 1. Additionally, a framework 
is a difficult endeavor and there are many factors which 
affect its effective implementation. 
Teachers Teachers are the primary source of educational 
opportunities for students in schools and will be the 
persons responsible for the majority of the pedagogical 
changes that occur in order to adjust for classroom 
technology integration. 
TPACK Teachers arrive at a new learning task, such as attempting 
to integrate technology into their daily work with students, 
with perceptions of their own personal level of 
technological, pedagogical, and content (TPACK) 
knowledge. 
Pro Dev Teachers (and administrators) will need additional and 
ongoing professional development in order to integrate 
technology resources in a powerful way in their 
classrooms. 
Pro Dev Professional development opportunities have different 
meaning to teachers at different times in their careers, and 
that perception of the abilities to use technology (of 
themselves and by others) have an impact on their success. 
CHAT Cultural-Historical Activity Theory (CHAT) can help the 
research describe learning actions in the classroom context, 
including the role of the “community” and “rules” concepts 
by studying leadership and support personnel actions and 
perceptions. 
Barriers Additional data about events and processes that teachers, 
leaders, and support personnel perceive as barriers to 
classroom technology integration which may inhibit 
increased access to students in order to provide equity in 
their school opportunities. 
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“keyword” is listed on the left side of Table 1, which will be used to describe the groups 
of questions found in Table 3 through Table 12 that are matched with it.  
In each of the tables from 3 through 12, groups of questions were presented which 
come directly from the survey instrument. In order to understand how each group of 
questions matches up with a part of the theoretical framework, a “meta” table of the 
groups of questions and their framework “keywords” is found in Table 2. 
 
Table 2  List of tables with matching theoretical framework items 
List of tables with matching theoretical framework items 
Table  Name Keyword 
Table 3  Participant demographic information Factors 
Table 4  Technology ratios, usage, and frequency Factors, Equity 
Table 5  Technological Pedagogical Content Knowledge items TPACK 
Table 6  Influence of interpersonal pressures to incorporate 
technology 
Teachers 
Table 7  Professional development Pro Dev 
Table 8  Influences of leadership, peer support and teacher 
inclusion 
CHAT 
Table 9  Professional and adult learning factors CHAT 
Table 10  Additional influential teacher attitude factors Teachers 
Table 11  Systemic and support barriers to incorporate 
technology 
Barriers 
Table 12  Policy and practice barriers to incorporate technology Barriers, Equity 
   
 
For the participant demographics, listed in Table 3, school staff were asked about their 
teaching expertise level (if they are or have been a teacher and for how long) and their 
age (grouped by the categories used in the 2000 US Census) in order to relate to the 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
52 
review of literature into professional development. Other demographic information, such 
as race and ethnicity, were also collected. 
Table 3 Participant demographic information 
Participant demographic information 
Demographic Item choices 
Participant race American Indian or Alaska native; Asian; Black or 
African American; Native Hawaiian or Other Pacific 
Islander; White 
Participant ethnicity Hispanic or Latino: A person of Cuban, Mexican, Puerto 
Rican, South or Central American, or other Hispanic or 
Latino culture or origin, regardless of race (including 
Brazil); Not Hispanic or Latino 
Participant gender Male; Female 
Participant age 20-24; 25-34; 35-44; 45-54; 55-64; over 65 
Number of years as a 
classroom teacher 
1-3; 4-6; 7-18; 19-30; More than 30 years; Never 
  
 
The survey then asked a role-based question, upon the answer of which the instrument 
selected which next group of questions the participant answered. 
 After determining their role (teacher, administrator, technology support), the 
instrument took them through a group of questions, broken into groups by participant 
role, which were all similar to the questions asked of the participants who selected a 
different role. They were broken into the following three groups: teacher, administrator 
(not related to technology), and technology support (including administrators and other 
staff attributed to technology). The purpose was to gather similar data about attitudes and 
actions of both teachers and leaders but from three unique perspectives.  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
53 
 The following survey items, listed in Table 4, were used to gather data about the 
student-to-device ratio, the frequency of technology use, and some general types of 
technology usage activities in order to gain a more complete picture of the classrooms 
and schools who are represented by those who participated in the survey. The questions 
are listed in the left column of the Table 4 below, with the possible selections for 
participants on the right. In addition to the quantitative items in this section of the 
instrument, Table 4 includes a qualitative item that was used to gather data that may have 
been outside the quantitative items’ scope, or that might have been better explained by a 
participant in their own words.  
Table 4 Technology ratios, usage, and frequency  
Technology ratios, usage, and frequency 
Instrument item topic Response options 
Ratio of technology devices to 
students 
1 student per 1 device; 2 students per 1 
device; more than 2 students per 1 device 
Technology devices general 
classroom usage  
Reward for completing other work; 
Understanding their academic work; 
Supplementary or enrichment tool; Teaching 
about computers and other technology tools 
and how to use them; Remediation of 
academic deficiencies; Challenging the 
brightest students; State or local assessments; 
Motivating interest in school, schoolwork, or 
class projects; Significantly changing the 
nature of learning projects and the way 
students interact with information, contexts, 
and real-world projects 
Frequency technology is used by 
students in school or district  
Every day / every day the class meets; nearly 
every day / nearly every day the class meets; 
throughout the school year, but not every 
day; intensively, but only for certain units; 
once or twice per week; less than once per 
week 
Description of the major advantages [Qualitative item, open-ended essay or 
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and/or disadvantages the participant 
sees in the use of technology with 
students 
paragraph response] 
  
 
Following these instrument items were questions related to their opinion about their own 
technological pedagogical content knowledge (TPACK) if they are a teacher, or their 
opinion about the TPACK levels of teachers in their schools or district if they are an 
administrator or a technology support staff member. The rationale for choosing to use 
similar questions was to explore how teachers see themselves and how others see them as 
users or implementers of technology in student learning activities. These items, detailed 
in Table 5, were rated by the participant on a 5-point Likert scale selecting from “strongly 
agree,” “agree,” “neither agree or disagree,” “disagree,” and “strongly disagree.” In the 
table below, the left hand column, “item domain,” indicates under which TPACK domain 
the item fell. The middle column, “teacher item,” contains the instrument item for 
teachers, and the last column, “administrator or support personnel” shows the similar 
item with the differentiated language. 
Table 5 Technological Pedagogical Content Knowledge items by participant role 
Technological Pedagogical Content Knowledge items by participant role 
TPACK domain Teacher item Administrator or technology support personnel item 
Technological 
Knowledge 
I know how to solve my own 
technical problems. 
The majority of the teachers in 
my school or district know how 
to solve their own technical 
problems. 
Technological 
Knowledge 
I can learn technology 
easily. 
The majority of the teachers in 
my school or district can learn 
technology easily. 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
55 
Technological 
Knowledge 
I have the technical skills I 
need to use technology. 
The majority of the teachers in 
my school or district have the 
technical skills I need to use 
technology. 
Technological 
Knowledge 
I have had sufficient 
opportunities to work with 
different technologies. 
The majority of the teachers in 
my school or district have had 
sufficient opportunities to work 
with different technologies. 
Technological-
Content 
Knowledge 
I know about technologies 
that I can use for 
understanding and working 
in the primary subject 
area(s) or grade level(s) I 
teach. 
The majority of the teachers in 
my school or district know about 
technologies that they can use for 
understanding and working in the 
primary subject area(s) or grade 
level(s) they teach. 
Technological-
Pedagogical 
Knowledge 
I can choose technologies 
that enhance the teaching 
approaches for a lesson. 
The majority of the teachers in 
my school or district can choose 
technologies that enhance the 
teaching approaches for a lesson. 
Technological-
Pedagogical 
Knowledge 
I can choose technologies 
that enhance students’ 
learning for a lesson. 
The majority of the teachers in 
my school or district can choose 
technologies that enhance 
students’ learning for a lesson. 
Technological-
Pedagogical 
Content 
Knowledge 
I can choose technologies 
that enhance the content for 
a lesson. 
The majority of the teachers in 
my school or district can choose 
technologies that enhance the 
content for a lesson. 
Technological-
Pedagogical 
Content 
Knowledge 
I can select technologies to 
use in my classroom that 
enhance what I teach, how I 
teach, and what students 
learn. 
The majority of the teachers in 
my school or district can select 
technologies to use in their 
classroom that enhance what they 
teach, how they teach, and what 
students learn. 
Technological-
Pedagogical 
Content 
Knowledge 
I can teach lessons that 
appropriately combine my 
subject area(s) or grade 
level(s), technologies, and 
teaching approaches. 
The majority of the teachers in 
my school or district can teach 
lessons that appropriately 
combine their subject area(s) or 
grade level(s), technologies, and 
teaching approaches. 
 
Note. These survey instrument items adapted from Schmidt, Baran, Thompson, 
Mishra, Koehler & Shin (2009). 
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 Following those items on the instrument were questions designed to discover 
perceptions of leadership, support, professional development, and rationales that each of 
the three groups report are driving factors for teachers to use technology in the classroom. 
In the left column in Table 6 are the items formatted for teacher responses, and on the 
right side are the items formatted for administrators or support personnel. These items 
were rated by the participant on a 5-point Likert scale selecting from “strongly agree,” 
“agree,” “neither agree or disagree,” “disagree,” and “strongly disagree.” 
Table 6 Influence of interpersonal pressures to incorporate technology  
Influence of interpersonal pressures to incorporate technology 
Teacher item Administrator or technology support personnel item 
I use technology in my instruction 
because it’s my own choice to do so. 
The majority of teachers in my school or 
district use technology in their instruction 
because it’s their own choice to do so. 
I use technology in my instruction 
because it’s expected by school or 
district leaders. 
The majority of teachers in my school or 
district use technology in my instruction 
because it’s expected by school or district 
leaders. 
I use technology in my instruction 
because some/many of my peers do so. 
The majority of teachers in my school or 
district use technology in their instruction 
because some/many of their peers do so. 
I use technology in my instruction 
because students request it. 
The majority of teachers in my school or 
district use technology in their instruction 
because students request it. 
I use technology in my instruction 
because families or parents expect it. 
The majority of teachers in my school or 
district use technology in their instruction 
because families or parents expect it. 
 
Note. These survey instrument items adapted from Becker (1992). 
 
The next group of items in the instrument were meant to gather data about 
professional development opportunities, and included four quantitative items and one 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
57 
qualitative item. In the left column of Table 7 are the quantitative items formatted for 
teacher responses, and on the right side, the items formatted for administrators or support 
personnel. The quantitative items in this section were rated by the participant on a 5-point 
Likert scale selecting from “strongly agree,” “agree,” “neither agree or disagree,” 
“disagree,” and “strongly disagree.” The qualitative question follows and is an open-
ended essay or paragraph form response. 
Table 7 Professional development 
Professional development 
Teacher item Administrator or technology support personnel item 
The school leadership or district 
leadership provides adequate training 
or professional development for using 
technology in instruction.a 
The school leadership or district leadership 
provides adequate training or professional 
development for using technology in 
instruction.a 
The school leadership or district 
leadership provides training or 
professional development which 
directly influences my use of 
technology in instruction.a 
The school leadership or district leadership 
provides training or professional 
development which directly influences the 
use of technology in instruction.a 
The professional development 
activities for teachers to learn to use 
technology in the classroom with 
students are relevant and useful.b 
The professional development activities for 
teachers to learn to use technology in the 
classroom with students are relevant and 
useful. b 
There should be more professional 
development opportunities for teachers 
to learn to use technology in the 
classroom with students.b 
There should be more professional 
development opportunities for teachers to 
learn to use technology in the classroom 
with students. b 
[Qualitative open-ended essay or 
paragraph response] Think about 
positive experiences you had in a staff 
development session. Think about why 
these sessions were so memorable to 
you.  What made those staff 
development sessions successful? Or, 
what were the best things about those 
staff development sessions? 
[Qualitative open-ended essay or paragraph 
response] Think about positive experiences 
you had in a staff development session. 
Think about why these sessions were so 
memorable to you.  What made those staff 
development sessions successful? Or, what 
were the best things about those staff 
development sessions? 
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Note. aThese survey instrument items adapted from Becker (1992). 
b These survey instrument items adapted from Purcell, Heaps, Buchanan & Friedrich 
(2013). 
 
The items that followed the professional development questions in Table 8 are linked to 
cultural-historical activity theory (CHAT) and were meant to shed light upon the 
influences of the concepts of “community” “rules” and “division of labor” within the 
CHAT model. In the left column are the items formatted for teacher responses, and on the 
right side, are the items formatted for administrators or support personnel. These items 
were rated by the participant on a 5-point Likert scale selecting from “strongly agree,” 
“agree,” “neither agree or disagree,” “disagree,”  and “strongly disagree.” 
Table 8 Influences of leadership, peer support and teacher inclusion 
Influences of leadership, peer support and teacher inclusion 
Teacher item Administrator or technology support personnel item 
I feel that I am able to influence 
technology purchasing decisions in my 
school/district. 
Teachers are able to influence technology 
purchasing decisions in our school/district. 
My school/district has an effective 
method for me to apply for funding a 
technology project in my classroom. 
Our school or district has a effective 
method for teachers to apply for funding a 
technology project in their classroom. 
I feel that my school leadership 
supports my use of technology with 
students 
I feel that my leadership supports our 
teachers’ use of technology with students 
I feel that my teaching peers support 
my use of technology with students. 
I feel that teachers’ peers support their use 
of technology with students. 
I can get adequate technology support 
for issues that arise for me or for my 
students. 
I feel that teachers can get adequate 
technology support for issues that arise for 
themselves or for their students. 
 
Note. These survey instrument items adapted from Becker (1992). 
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The next group of instrument items were used to measure the concepts of the “subject” 
and their interaction with the “tools” within the CHAT model. In Table 9, the left column 
are the items formatted for teacher responses, and on the right side are the items 
formatted for administrators or support personnel. These items were rated by the 
participant on a 5-point Likert scale selecting from “strongly agree,” “agree,” “neither 
agree or disagree,” “disagree,” and “strongly disagree.” 
Table 9 Professional and adult learning factors 
Professional and adult learning factors 
Teacher item Administrator or technology support personnel item 
I learn by doing and/or by using 
technology tools in an active way on 
my own. 
The majority of teachers in my school or 
district by doing and/or by using technology 
tools in an active way on their own. 
I learn by researching or learning 
about using technology tools before I 
start doing it or using it in my 
classroom/school. 
The majority of teachers in my school or 
district learn by researching or learning 
about using technology tools before they 
start doing it or using it in their 
classroom/school. 
I look for models of effective or 
appropriate use BEFORE I start 
using technology tools with my 
students. 
The majority of teachers in my school or 
district look for models of effective or 
appropriate use BEFORE they start using 
technology tools with their students. 
I prefer to use technology tools in a 
similar way as my peers or leaders 
do. 
The majority of teachers in my school or 
district prefer to use technology tools in a 
similar way as their peers or leaders do. 
I need to know how to fully use a 
technology tool (device or 
application) BEFORE my students 
begin using it. 
The majority of teachers in my school or 
district need to know how to fully use a 
technology tool (device or application) 
BEFORE their students begin using it. 
I prefer to try out different techniques 
of using technology tools with 
students regardless of how my peers 
or leaders do so. 
The majority of teachers in my school or 
district prefer to try out different techniques 
of using technology tools with students 
regardless of how their peers or leaders do 
so. 
  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
60 
 
From items listed in both Table 9 above and Table 10 below, some of the variables the 
data produced have been identified in previous research specific to teachers who 
incorporate technologies at a higher rate than other teachers (Mueller, Wood, 
Willoughby, Ross & Specht, 2008). As above, these questions are listed with teacher-
formatted items on the left, and administrator and support personnel on the right side. By 
asking all three respondent groups, these items were intended as a way to explore 
differences in the way teachers view themselves and their actions and the ways that 
others view them. These items were rated by the participant on a 5-point Likert scale 
selecting from “strongly agree,” “agree,” “neither agree or disagree,” “disagree,” and 
“strongly disagree.” 
Table 10 Additional influential teacher attitude factors 
Additional influential teacher attitude factors 
Teacher item Administrator or technology support personnel item 
I only use technology tools with my 
students when I know their learning 
product will be significantly enhanced. 
The majority of teachers in my school or 
district only use technology tools with their 
students when they know their learning 
product will be significantly enhanced. 
Knowing the outcomes and/or the 
student products or goals for using 
technology is important to me 
BEFORE I start doing so. 
Knowing the outcomes and/or the student 
products or goals for using technology is 
important to the majority of teachers in my 
school or district BEFORE they start doing 
so. 
I like to show others what my students 
do with technology in the classroom 
The majority of teachers in my school or 
district like to show others what their 
students do with technology in the 
classroom 
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 The next group of quantitative items in the survey instrument focused on 
perceived barriers for teachers to incorporate digital technologies into their instruction 
and the learning tasks of their students. These items, shown in Table 11, were presented 
to all three groups of participants and again focused on the possible differences noted by 
each of the three groups from the other groups. All respondents were asked to comment 
on how teachers (or themselves, if they were teachers) rate certain systemic and support 
barriers (selected by the researcher) to incorporate technology tools into the classroom 
and with students selecting whether each of the barriers listed presents a “major 
challenge,” “minor challenge,” or “not a challenge.”  
Table 11 Systemic and support barriers to incorporate technology 
Systemic and support barriers to incorporate technology 
Systemic Barriers 
Time constraints 
Pressure to “teach to the test” 
Common Core State Standards requirements 
Lack of access to technology resources for your students 
Your own lack of knowledge about or comfort with technology 
Support Barriers 
Lack of technology support for issues that arise 
Lack of support (or a general resistance) by school or district 
leadership 
  
Note. These survey instrument items adapted from Purcell, Heaps, Buchanan & 
Friedrich (2013). 
 
 The group of quantitative items following the items listed in Table 11 also 
focused on perceived barriers for teachers to incorporate digital technologies into their 
instruction and the learning tasks of their students. These items were presented to all 
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three groups of participants and again focused on the possible differences noted by each 
of the three groups from the other groups. All respondents were asked to comment on 
how teachers (or themselves, if they were teachers) felt certain policies and practices are 
barriers to incorporating technology tools into the classroom by selecting whether each of 
the items listed has a “major impact,” “minor impact,” or “no impact,” (with an option to 
select if the school or district does not have that particular policy or practice). 
Additionally, Table 12 includes the final item in the survey instrument focused on the 
perception of the school’s or district’s efforts to support teachers trying to effectively to 
incorporate digital technologies into their instruction and the learning tasks of their 
students. This item was presented to all three groups of participants and again focused on 
the possible differences noted by each of the three groups from the other groups. All 
respondents were also asked to rate the district’s or school’s efforts to support teachers 
integrating technology by selecting from “great job,” “good job,”  “neither good nor 
bad,” “mediocre,” or “poor job.” Table 12, which includes items related to policy and 
practice barriers to incorporating technology in the learning environment is organized by 
items which used the 3-point Likert scale, an item which used the 5-point Likert scale, 
and the final qualitative item which relates to perceived barriers.  
 
Table 12 Policy and practice barriers to incorporate technology 
Policy and practice barriers to incorporate technology 
Likert scale Instrument items 
3-point Likert scale, “major impact, 
minor impact, no impact, school/district 
does not have this in place” a 
Filters blocking access to certain websites 
or online content 
Rules governing students using personal 
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technology devices on school grounds 
Lack of access to technology resources for 
your students 
Acceptable Use Policy governing how and 
for what purpose students shall be granted 
access to the school’s network resources 
(i.e. Internet, email, etc) 
5-point Likert scale, “great job, good 
job, neither good nor bad, mediocre, 
poor job” a 
District/school provides proper resources 
and supports 
Qualitative item, open-ended response What are the major obstacles to more 
effective use of technology with students? 
Note. a These survey instrument items adapted from Purcell, Heaps, Buchanan & 
Friedrich (2013). 
 
 By using a combination of survey items which centered on teacher self-efficacy, 
views of leadership and professional development, and perceived barriers to technology 
use in the same data collection activity, the researcher planned to discover both 
correlations and trends which could be illustrative into how each of those impacts 
successful and meaningful implementations of technology for students. 
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CHAPTER 4 
DATA ANALYSIS 
 
Background 
The purpose of this study was to explore the effects of leadership practice upon 
the successful integration of technology in the learning environment. A second purpose 
of this study was to understand the interplay of theories of learning, frameworks for 
understanding how teachers feel about their own abilities and comfort with technology, 
and the practices and attitudes of leadership upon teacher attitudes toward technology. 
 This study examined core issues surrounding the changing nature of learning and 
acquiring knowledge and structures, the impact of leadership at various levels within the 
organization, and how well implemented, highly available technologies may improve 
student opportunity. The researcher will use the findings of the study to propose a theory 
of action in order to address some of the key findings of the research. The instrument for 
collecting data for this study was primarily a quantitative survey of 29 items with three 
additional simultaneously collected supporting qualitative items (Morgan, 1998) to 
answer the following questions: 
4.! How do leadership styles and/or practices impact the implementation of 
technology initiatives? 
5.! What factors specific to teacher characteristics inhibit or encourage their 
application of technology in learning experiences for students?  
6.! What additional factors related to the beliefs, attitudes or policies of schools 
and school personnel influence the implementation of technology? 
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In the pages that follow, I will describe the participants in the study, their 
responses to the survey instrument, correlations in the data, and how the responses relate 
to the questions detailed above. 
 
Participants 
Participant Selection 
 Participants for the study were selected by using a stratified random sampling 
technique, which allowed the researcher to more closely mirror the approximate number 
and proportions of teachers, administrators, and technology support personnel in the 
varied geographical areas in Oregon.  
In order to contact districts in Oregon, the researcher used a report, which was 
provided to school district personnel by the Office of the Deputy Superintendent (Oregon 
Department of Education, 2014) with achievement and demographic information. This 
report was sent in the fall of 2014 and included district demographic, achievement, and 
contact information for the 2013-2014 school year.  
According to the data files provided publicly by the National Center for Education 
Statistics (NCES), districts in each state have been coded to identify their locations based 
upon their proximity along an urban continuum that ranges from “large city” to “rural” 
(NCES, 2014). New codes were developed after the 2000 Census to be more accurate in 
their definitions of location. Data from the newest available report from NCES (2014) 
was for the 2005-06 school year and included each district’s “uLocale” code (uLocale is 
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defined as “urban-centric”). This file was merged with the ODE’s achievement and 
demographic data to create a master list of all school districts in Oregon, which included 
each district’s NCES “uLocale” code (their relationship to city, suburb, town, rural 
locations). This list was used to determine the overall number of districts in each 
category. Then, using randomized numbering (with rounding) in a spreadsheet, districts 
were selected from each set of the uLocale-defined groups. The groups selected through 
this random process were placed on an ordinal list used by the researcher to contact the 
districts in the order of their random selection. Table 13 represents the percentages of 
districts grouped by their urban proximity in the population of K-12 public school 
districts of Oregon and the stratified sample of districts who participated. 
 
Table 13 Comparison of Oregon school districts and study sample 
Comparison of Oregon school districts and study sample 
 Oregon (N=197)  Sample (n=37) 
Urban 
Proximity Districts % 
 
Districts % 
City 11 5.6%  4 10.8% 
Suburb 19 9.6%  6 16.2% 
Town 55 27.9%  9 24.3% 
Rural 112 56.9%  18 48.7% 
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The sample included 10.8% districts located in or near cities, compared to 
Oregon’s 5.6%. For districts located in suburbs, Oregon lists 9.6% while the sample 
included responses from 24.3%. The “town” classification saw the closest representation 
with 27.9% in the state and 24.3% in the stratified sample. Finally, the most challenging 
districts from which to collect participants, rural, came in at 48.7% of the sample while 
Oregon classifies more than half of its districts as rural with 56.9% total.  A full 
breakdown of both the districts in Oregon and in the sample, including their NCES urban 
proximity codes, and their percentages is available in Table B1 in Appendix B.  
Email communication was the primary mode of contacting district 
superintendents for permission to contact their school and district staff for participation in 
the study. Emails were sent to the first thirty-five superintendents who were on the data 
collection list in order and according to the participation goals originally proposed by the 
study. It was anticipated at the outset of the study that there would minimally be 50 
responses from the teacher participant group, 25 responses from the building and district 
level leadership group, and 25 responses from the technology support personnel group. A 
follow up email to the superintendent request was made five to seven days from the 
initial request if there was no response as a reminder and as an additional recruitment 
method. If permission by the superintendent (or his/her designee) was granted, email lists 
were generated either via the school’s public web site listings or by lists provided by the 
district or schools, and school personnel were contacted directly requesting their 
participation in the study starting in the fall of 2014 and finishing in the winter of 2015. 
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Response Rate 
As a way to represent the breadth of the study, the student population served by 
the number of districts represented was used. Although imperfect in terms of actual 
numbers of staff ratios (i.e. exact numbers of staff per district per role was unavailable at 
the time of the study), these numbers paint a fair picture of the statewide coverage of staff 
responses. In all, 7,383 email invitations were sent to staff in 142 districts in Oregon, 
with 744 participants in 37 districts starting the survey and 641 completing it (86.2% 
completion rate). Participants included 537 teachers, 78 administrators, and 26 
technology support personnel. Overall, of the 197 districts in Oregon, 37 districts (18.8%) 
participated in the study, representing 28.1% of the students in the state served by those 
districts (approximately 156,200).  
Some challenges were presented during the process of contacting the 
superintendents in the lists of districts who were selected via the random sampling. It was 
most difficult to get responses from superintendents who serve rural districts not located 
close to a metro area. Further, delays in responses from or research request procedures in 
several districts caused an oversampling in some of the NCES uLocale categories, 
particularly in the metro area among suburban school districts, as seen in Table B1 
previously.  
 The participants were asked to mark their ethnicity, race, age, and years of 
experience as a teacher (if any). Table B2 in Appendix B shows the complete 
demographic breakdown by role served in the district (administrator, teacher, technology 
staff). The sample was compared to a database report from the Oregon Department of 
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Education with data current for the 2006 calendar year (Oregon Department of 
Education, 2015). For Oregon, 67.8% of educators were reported as female and in the 
sample, 70.9% were female. According to a report provided by the Oregon Education 
Investment Board (2014), the non-Hispanic ethnicity rate for teachers in 2013-14 was 
96.4% and white teachers was 91.7% of the teacher workforce. The study’s sample 
included 97.9% White and 96.2% non-Hispanic participants. The sample had similarities 
in age breakdown among teachers and administrators, but more than a third of the 
technology support staff selected 55 to 64 as their age category (see Table B2 in 
Appendix B). Nearly half of the teacher and administrator group reported having between 
7 and 18 years of classroom experience, while unsurprisingly, 58% of technology staff 
report not having any teaching experience. One of the limitations of the study was the 
ability to break down the technology staff group into administrators, who may have had 
classroom experience, and more traditional technology staff, who are less likely to have 
had any formal teaching experience. 
 Additionally, since many of the results and regression tests relied on looking for 
relationships between the ratio of devices and/or the poverty level of students, it is 
important to understand the breakdown of technology availability and the number of 
students who are economically disadvantaged in the schools in which the participants 
work. In the results section of this study below, the variable Free/Reduced Lunch 
Students reflects what the participants believe the percentage of students to be in their 
building (or district). Since there was no way to know from which building a participant 
was, the researcher decided to ask participants to give their best answer along a scale of 
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percentages. The same is true for Non-White Students, so those numbers are also 
estimates given by each participant in the study. While it would be possible to match a 
participant’s district with the proper district-wide free and reduced percentage and the 
percentage of non-White students, there would not be a way to account for different 
schools and their differing demographics within each district. For that reason, these two 
variables are a participant perception variable, not necessarily a factual variable based 
upon available data.  
In Table 14 below, the count of participants is matched with their estimate of the 
percentage of economically disadvantaged students.  
Table 14 Percentage of economically disadvantaged 
students as reported by study participants 
Percentage of economically disadvantaged students as 
reported by study participants 
Number of 
participants 
% of students in Federal Free & 
Reduced Lunch Program 
62 Fewer than 10% 
76 Fewer than 20% 
98 Fewer than 40% 
69 Fewer than 50% 
142 More than 50% 
107 More than 70% 
57 More than 80% 
30 More than 90% 
  
 
In Figure 5 below, the participant-provided percentage of students who take part in the 
Federal free and reduced lunch program are along the x-axis, and the ratio of devices to 
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students is on the y-axis. For each bar representing a percentage level of students living in 
poverty, the relative percentages of technology ratios in the school or district (devices per 
student) serving that student can be determined by the patterns within the bar. It is 
important to note that in the study’s sample, students who are from a lower socio-
economic are not being denied the opportunity to attend a school with high availability of 
student technology, nor are the majority of children who attend schools with a higher 
overall socio-economic level always receiving the benefit of using district-provided 
technology devices. 
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Figure 5. Ratios of technology devices to students based upon attendance in schools with listed percentages 
of students who participate in the Federal Free and Reduced Lunch Program as reported by study 
participants. 
 
 
Results 
 The survey instrument was based upon a literature review of successful technology 
implementation strategies and was comprised of adapted quantitative items from a 
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TPACK survey (Schmidt et al., 2009), a technology purchase decision-making survey 
from Becker (1992), a teacher and their home use of technology survey (Purcell et al., 
2013), and quantitative and qualitative items developed by the researcher. In this 
primarily qualitative study informed by a mixed-methods approach to research, the 
simultaneously collected qualitative items were intended to provide illustrative insight 
into the quantitative data.  
 The qualitative items were put through a multistep process in order to organize it 
in such a way as to be understandable and usable. First, all responses on each of the three 
questions from 641 participants were read through once in order to gain a sense of themes 
that may emerge. The responses were then coded into categories that were built during 
the second reading in order to place every written response into a matching category. 
Finally, for each of the three qualitative questions, a third reading was done, checking the 
marked categories for appropriateness and consolidating rarely-used categories into 
slightly broader ones. In the end, each research question had 24-26 categories in which 
participant responses were grouped. 
 The quantitative data was collected via the instrument, which was cleaned, and in 
some cases recoded, in order to be used in the statistical modeling software package. The 
R project for statistical computing, a freely available, open source package was selected 
to run the models and produce the results. Multiple statistical tests were run using the 
data (including MANOVA, ordinary least squares, Levene’s test, Box test, quantile 
regression, and Tukey’s Honestly Significant Difference). The descriptive statistics 
(means and standard deviations) for the all of the variables used from the quantitative 
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data in the analysis of the three primary research questions are located in Table B3 in 
Appendix B.  
In this study, with the large data set and the intricacies of analyzing different 
types of data (including quantitative, qualitative, data with different Likert scales), the 
researcher decided to work closely with a research analyst to assist in the process and 
analysis of the entire data set. The researcher and data analyst designed specific tests for 
the data and worked together to ensure the validity of the results by using several 
different methods of analysis. The R Project statistical analysis software (R Development 
Core Team, 2015) was selected for the needs of the statistical computing that would be 
necessary to understand the quantitative data collected by the survey instrument. The 
researcher developed the research questions and the supporting questions and decided 
upon the variables and the statistical tests that would be used to answer each of the 
questions. The research analyst, over the period of several weeks, worked in conjunction 
with the researcher to better understand the data set, run initial tests, and make 
suggestions for modifying the statistical tests run in order to produce more reliable 
results. 
The following sections will describe the survey results as they relate to each of the 
research questions. For each research question, related questions were developed to 
clarify the statistical tests that would be run on the data in order to understand the results. 
In the pages that follow, each primary research question will be followed by related 
questions and then both the quantitative and/or qualitative findings are presented.  
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Research Questions 
In order to answer the research questions more clearly, the researcher developed 
additional related questions. The research questions and their related questions are found 
below in Table 15.  
Table 15 Research questions and related questions 
Research questions and related questions 
Research Question Related Questions 
How do leadership styles and/or 
practices impact the 
implementation of technology 
initiatives? 
How do provided professional development 
activities impact classroom use of technology? 
Can we predict a change in the frequency of 
technology use based upon teacher choice, teacher 
influence, and/or the ratio of devices? 
To what extent do certain internal and external 
pressures impact teacher and student technology 
use? 
What factors specific to teacher 
characteristics inhibit or 
encourage their application of 
technology in learning 
experiences for students?  
 
•! How do teacher self-efficacy perceptions (using 
TPACK to measure) vary among each respondent 
group? What is the relationship between age and 
experience factors upon teachers’ confidence with 
technology and teaching? 
•! How do teachers see themselves as learners, and 
how do others perceive them? What is the 
relationship between age and experience factors 
upon how teachers perceive their own learning 
styles? 
What additional factors related to 
the beliefs, attitudes or policies 
of schools and school personnel 
influence the implementation of 
technology? 
 
How do teachers use technology with students and 
how do others perceive they do? Does the 
frequency with which teachers report they use 
devices have an impact upon how the devices are 
used with students? 
•! What attitudes about the advantages and 
disadvantages of using technology with students 
do staff in different roles and at differing age and 
experience levels have? 
•! How much do systemic barriers and supports 
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influence the incorporation of technology into the 
educational experience of students? 
  
 
 First research question. 
The first research question relates to leadership styles and practices and their 
impacts on technology use in teaching and learning environments, specifically 
surrounding the impact of school or district provided professional development activities, 
technology usage frequencies, teacher choice, technology ratios, and external pressures or 
challenges. The variables used in the first research question and what they measure are 
found in Table 16 below. 
Table 16 Variables and their measures for the first research question 
Variables and their measures for the first research question 
Variable Measure 
Professional Development 1 Whether or not the school leadership or district 
leadership provides adequate training or 
professional development for using technology in 
instruction. 
Professional Development 2 Whether or not the school leadership or district 
leadership provides training or professional 
development that directly influences the use of 
technology in instruction. 
Professional Development 
(Combined) 
Combination of Professional Development 1 and 
Professional Development 2 
Professional Development 
Relevancy 1 
Whether or not the professional development 
activities for teachers to learn to use technology 
in the classroom with students are relevant and 
useful 
Professional Development 
Relevancy 2 
Whether or not there should be more professional 
development opportunities for teachers to learn 
to use technology in the classroom with students 
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Professional Development 
(Combined) 
Combination of Professional Development 
Relevancy 1 and Professional Development 
Relevancy 2 
Choice 
 
Whether or not teachers use technology in their 
instruction because it is their own choice to do so 
Teacher Influence Whether or not teachers believe they have an 
influence on technology purchasing. 
Technology Frequency How often technology is used in schools or in a 
teacher’s classroom 
Technology Ratio Describes the relative ratio of students to devices 
Minority Racial/Ethnic minority of staff member 
Gender Gender of staff member 
Age Age of staff member 
Free/Reduced Lunch Students Participant-reported percentage of students living 
in poverty 
Non-White students Participant-reported percentage of non-White 
students 
  
Related question: Professional development. 
The first related question is focused on how school staff perceive the value and 
the relevancy of professional development. The first variable, Professional Development 
1, indicated that the district or school leadership provides inadequate training for 
instructional use of technology. Administrators as a group were slightly less critical of the 
adequacy of the training, while technology staff were the most critical. The next variable, 
Professional Development 2, presented a similar result to Professional Development 1 
and indicated that the training or professional development does not have a direct 
influence on how teachers use technology in their instructional practices. The teachers 
were the most critical of the influence of the training, followed by the technology staff, 
with the administrators again being the least critical.  
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Results of both the omnibus multivariate (MANOVA) test (Table B4 in Appendix 
B), and of the univariate (ANOVA) test (Table B5 in Appendix B) were able to 
determine that there are statistically significant differences in how professional 
development is perceived by different personnel groups. The results of the MANOVA 
test allowed us to reject the multivariate null hypothesis since all four of the test criteria 
were statistically significant at α = 0.05. Both of the ANOVA tests indicate that at least 
one statistically significant difference exists among the participant roles (i.e. teachers, 
administrator, technology support staff).  
In order to test for simultaneous inference for multiple comparisons, Tukey’s 
Honestly Significant Difference (HSD) post hoc test was used and those results are found 
in Table B6 in Appendix B. In this test, there were statistically significant pair-wise 
comparisons at α = 0.05. Administrators have significantly higher values of Professional 
Development 1 than teachers, which indicates that administrators believe the provided 
professional development to be more adequate than teachers do. For the variable 
Professional Development 2, administrators have significantly higher values than 
teachers, which indicates that administrators believe that the training influences 
technology use in the classroom more than teachers believe it does. No differences 
between teachers and technology support staff or between administrators and technology 
support staff were found in either variable. 
Although there were statistically significant differences presented in the data 
using both ANOVA and MANOVA, the magnitude of each was small. So, in order to 
look more closely at this analysis, the researcher and the research analyst decided upon 
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using quantile regression which would allow for adjusting for covariates and possibly 
uncover other variables which impact the differences in how staff in different roles view 
professional development. Professional Development 1 and Professional Development 2 
were combined and used as the dependent variable in the model.  
As a combined variable in the quantile analysis, Professional Development 
(Combined) suggests that in general, teachers, administrators, and technology support 
staff agree that the training and/or professional development they receive is inadequate 
and has a minor influence on the way teachers use technology with students. Teachers 
found the least value in the training, while administrators found the most value among the 
three groups. The results of this quantile regression can be found in Table B7 in 
Appendix B, while Table 17 below shows the significant covariates only. 
 
Table 17 Significant covariates for Professional Development (Combined) 
 
Significant covariates for Professional Development (Combined) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 2.046*** 1.821*** 0.373 .000 
Free/Reduced Lunch Students 0.084*** 0.107* 0.055 .040 
     
Note. Model quality indicators for the OLS regression are R2 = 0.041 and F(7,559) = 3.412, p = .001.  
*p < .05. **p < .01. ***p < .001. 
 
Professional Development (Combined) was tested with several other variables, 
including Age, Gender, Minority, Free/Reduced Lunch Students, and Non-White Students 
in the regression model. The coefficient for Free/Reduced Lunch Students had the 
strongest influence on how teachers, administrators, and technology support staff view 
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professional development implying that as the percentage of students living in poverty 
increases, the value of provided professional development increases for all staff.  
Professional Development Relevancy 1 suggests that the professional 
development sessions staff are involved in are both relevant and useful. Technology staff 
here was the least critical, and again, the teachers the most critical. There was a 
noticeable difference, however, in Professional Development Relevancy 2. Across the 
board, there was an indication that more professional development for using technology 
with students was needed.  
When Professional Development Relevancy 1 and Professional Development 
Relevancy 2 are combined, it still implies that staff believe the training to be relevant to 
their needs and/or they believe more is needed. Teachers were again the least positive in 
the combined variable, with technology staff coming in as the most supportive of the 
professional development.  
The variables Professional Development Relevancy 1 (professional development 
for technology is relevant and useful), Professional Development 2 (should be more 
professional development for technology use), were combined into Professional 
Development (Combined). Because of the results of the quantile regression for 
Professional Development 1 and Professional Development 2 above, the researcher and 
the research analyst decided to again use quantile regression.  
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Table 18 Significant covariates for Professional Development Relevancy (Combined) 
 
Significant covariates for Professional Development Relevancy (Combined) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.471*** 3.254*** 0.314 .000 
Administration 0.393*** 0.381* 0.178 .027 
Technology Support Staff 0.590*** 0.611** 0.207 .004 
     
Note. Model quality indicators for the OLS regression are R2 = 0.058 and F(7,524) = 4.584, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
The full results of this regression model can be found in Table B8 in Appendix B, 
while the statistically significant results are shown in Table 18 above. Using this model 
for Professional Development Relevancy (Combined), there are statistically significant 
differences among teachers, administrators, and technology support staff in terms of how 
they view the value of the provided professional development. The views of 
administrators and technology support staff are significantly more favorable towards the 
value of the provided professional development than those of teachers.  
In order to better understand the quantitative data in this study, particularly 
surrounding professional development, the researcher used a convergent parallel design, 
with both quantitative and qualitative data collected simultaneously. Since the qualitative 
data was used to determine emergent themes as well as illustrate and validate the results 
from the quantitative, closed-ended questions, this convergent parallel design is known as 
a “data-validation variant” (Creswell & Clark, 2011). 
Table B9 in Appendix B presents qualitative data surrounding district-provided 
professional development opportunities simultaneously collected from the participants 
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using the instrument. The open-ended survey item asked participants to “think about 
positive experiences you had in a staff development session [...] why were these sessions 
were so memorable to you [...] what were the best things about those staff development 
sessions?” All written answers were coded into 24 categories which developed over the 
course of three complete readings of the collected qualitative data. There are several 
notable differences among the participant groups in terms of what they found to be the 
most important parts of quality professional development experiences.  
The top priority for professional development activities for administrators 
(30.8%) and teachers (28.3%) was “Direct application to the classroom or 
relevant/effective use strategies,” and was third for technology support staff at a far lower 
rate (15.4%). “Collaborating or talking with peers and sharing ideas” was the second-
most important thing for teachers (18.1%) and third for administrators (21.8%). 
Technology support personnel, however, reported it in nearly one-third of their total 
responses (30.8%). “Time to practice or time to plan” was more important to teachers as 
a whole (17.1%) than for technology support staff (11.5%) or administrators (9.0%). 
Technology support personnel reported “Hands-on or real-world” far lower (3.8%) than 
administrators (15.4%) and teachers (12.8%). Administrators reported that “Follow up 
sessions or coaching model” in their top categories (9.0%), but not teachers (3.9%) nor 
technology personnel (0.0%). “Participants choose topics or session choice” was more 
important to technology support personnel (11.5%) than it was to teachers (3.4%) or to 
administrators (0.0%). Technology support personnel mentioned that “Staff concerns or 
interests or input for content” was important (11.5%) more than administrators did (2.6%) 
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or teachers (1.1%). “Engaging sessions or content” was among the top nine categories 
reported by administrators (12.8%), but far less for technology support personnel (3.8%) 
and for teachers (2.6%). 
Although the qualitative items asked the participants to report positive 
experiences they had in a staff development sessions and to recall what made the sessions 
memorable, several staff reported that they could not recall a positive experience or that 
the district lacks good professional development. Technology support personnel were the 
most critical (23.1%), followed by teachers (9.7%) and then administrators (2.6%). 
 Another way to consider the qualitative responses surrounding professional 
development is to break them down into groups related to the amount of teaching 
experience each participant has. Table B10 in Appendix B shows the top responses sorted 
by experience categories similar to those described by Huberman (1989). In all of the 
experience groups except “no teaching experience,” participants made statements that fell 
into the category of “direct application to the classroom or relevant-effective use 
strategies” more than any other category. Having “time to practice or time to plan” 
became more important to teachers as their years of teaching experience increased. At 1-3 
years of experience, 3.4% reported items that fell into that category, and from 4-6 years 
of experience, it nearly doubles to 6.1%. After that, however, when participants have 
from 7-30 years of experience, having time to practice what they learn or time to plan 
jumps to a reported average of 19.8% of the time.  
“Collaborating with peers” was reported by participants with 7-18 years of 
teaching experience at a higher rate (21.8%) than staff with 1-6 years of experience 
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(16.9%) or by staff with 19-30 years of experience (13.0%). Only those participants with 
more than 30 years of teaching experience reported the need for collaboration higher 
(27.6%). Staff who have no teaching experience also reported collaboration at a higher 
rate (22.6%) than staff with 1-6 or 19-30 years of teaching experience.  
Participants with 1-3 years of teaching experience answered with statements that 
reflected the need for “hands-on or real-world” at a similar rate (19.0%) as their 
colleagues at the other end of the experience spectrum (more than 30 years of teaching 
experience) who reported it 20.7% of the time. Between 4 and 30 years experience, 
however, it was only reported an average 11.3% of the time. Participants with no 
teaching experience only reported hands-on experience at a rate of 9.7%.  
When participants responded with information that fit into the “access/exposure to 
new resource/tools/skills/techniques/strategies” category of statements, teachers with 1-3 
years of experience reported that at higher levels (19.0%) than their peers. Teachers with 
4-18 years of experience reported it 6.4% of the time, and from 19 to more than 30 years 
of teaching experience, it was reported by 10.4% of the participants. 
An additional method of looking at differences in the qualitative data about 
professional development would be to break it down by age groups. The top categories of 
the statements made by participants, grouped by age, is presented in Table B11 in 
Appendix B. In all of age groups except “65 years or older,” participants made statements 
that fell into the category of “direct application to the classroom or relevant-effective use 
strategies” more than any other category. Having “time to practice or time to plan” was 
also as apparent in the age groupings as it had been in the experience breakdown in Table 
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24 above, showing up 21.2% of the time for 35 to 44 year olds, 18.3% for 45 to 54 year 
olds, and 16.0% of the time for 55 to 64 year olds. For the younger teachers, aged 25-34, 
it was reported only 5.5% of the time, and not at all (0.0%) for the youngest teachers at 
20 to 24 years of age.  
“Collaborating with peers” was reported higher by participants aged 35 to 44 
(23.3%) than for the 25 to 34 year olds (20.5%) and significantly higher than the 20 to 24 
year olds (8.3%) and the 65 years and older staff members (11.1%). From age 45 to 54, 
the responses for collaboration appeared 13.9% of the time and for 55 to 64 year olds, 
slightly higher at 23.4%.  
“Well-prepared or expert presenters” was a category that had an interesting spread 
across the age groups. For the 20-24 year olds, it was 16.7% and for the 25-34 year olds, 
the rate was 15.7%. However in the next group (35 to 44 years old) its importance dips to 
11.1% and stays near that in the following group (45 to 54 years old) at 11.4%. It returns 
to a higher level in the 55 to 64 age group, reported at 14.9%. The 65 years and older 
category of personnel reported expert presenters 44.4% of the time. 
 Hands-on or real-world experiences in a professional development session were 
mentioned by the 25 to 34 year old age group more than any other group (16.5%). 
Younger teachers (20 to 24) didn’t mention it at all (0.0%), but teachers from ages 35 to 
65 and older reported it an average of 12.1% of the time. 
Finally, “practical/meaningful information or grade/content area appropriate” 
professional development sessions appeared in the top 3 categories of our two oldest age 
groupings. It was listed second-most (19.1%) by both the age 55 to 64 staff members and 
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those who are over 65 years old (22.2%) and it ranked third overall (14.5%) for staff 
development categories in the qualitative data.  
 Related question: Teacher choice, teacher influence, and ratio of devices. 
The second related question to the first research question is, “Can we predict a 
change in the frequency of use based upon teacher choice, teacher influence, and/or the 
ratio of devices?” Returning to the data collected in the closed-ended quantitative portion 
of the survey instrument, the researcher and the data analyst decided to use quantile 
regression with Technology Frequency (how often technology is used with students), 
Choice (teacher choice in selecting/using technology), Technology Ratio (ratio of 
students to devices), and Teacher Influence (teacher influence on selection/purchase of 
technology).  
The teacher Choice variable indicated that teachers as a whole felt it is their own 
choice to use technology with students, while administrators and technology support staff 
were slightly less positive about the amount of choice teachers have to implement 
technology than the teachers. For the Teacher Influence variable, teachers mostly 
disagreed that they had any influence on technology purchasing at their school or district. 
The variable Technology Frequency presented a perception of more frequent use 
of the technology by the teachers than the views of the technology support staff or 
administrators. After frequency, the variable for Technology Ratio describes the relative 
ratio of students to devices, with more teachers and technology support staff selecting 
ratios which are 2 students per device or having only shared devices across a school. 
Administrators tended to choose a ratio closer to 2 students per device. 
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For the regression model, the dependent variable is Technology Frequency, and 
the independent variables are Choice, Technology Ratio, Teacher, Minority, Female, Age, 
Free/Reduced Lunch Students, and Non-White Students.  
Table 19 Significant covariates for Technology Frequency 
 
Significant covariates for Technology Frequency 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 0.911** 1.500*** 0.302 .000 
Technology Ratio 0.515*** 0.500* 0.232 .032 
Teacher Influence 0.103** 0.000 0.021 1.000 
     
Note. Model quality indicators for the OLS regression are R2 = 0.203 and F(9,457) = 13.010, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
The full results for this quantile regression at the median value for Technology 
Frequency are in Table B12 in Appendix B, while the statistically significant results are 
found in Table 19 above. The OLS estimates indicated that the ratio of technology 
devices has a moderately large statistically significant influence on the frequency of 
technology use. As the number of  devices available for students increases, so does their 
employment by teachers in the classroom. Additionally, when teachers have some 
influence in technology purchasing plans, there is a statistically significant increase in the 
frequency of their classroom application and use of technology with students. 
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Related question: Differences in how varying roles view challenges. 
The third related question is, “To what extent do certain internal and external 
pressures impact teacher and student technology use?” The challenges to incorporating 
technology in the classroom presented to the participants in the study included:  
•! Time constraints; 
•! Pressure to “teach to the test”; 
•! Lack of access to technology resources for students; 
•! Lack of technology support for issues that arise; 
•! Lack of support (or a general resistance) by school or district leadership; 
•! Personal lack of knowledge about or comfort with technology;  
•! Common Core State Standards. 
 
Individually, time constraints (Challenge 1) and lack of access to technology resources 
for students (Challenge 3) were the most difficult challenges reported by all participants, 
while lack of support (or a general resistance) by school or district leadership (Challenge 
5) and personal lack of knowledge about or comfort with technology (Challenge 6) were 
the least difficult. Pressure to “teach to the test” (Challenge 2), lack of technology 
support for issues that arise (Challenge 4) and Common Core State Standards (Challenge 
7) were normally distributed variables.  
By combining all of the Challenge variables, Challenge (Combined), we can 
create a reasonably normal distribution to use as a dependent variable in the regression 
model. The results for this quantile regression are in Table B13 in Appendix B and the 
statistically significant covariates are in Table 20 below.  
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Table 20 Significant covariates for Challenge (Combined) 
 
Significant covariates for Challenge (Combined) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 1.860** 1.799*** 0.128 .000 
Age 0.048** 0.081** 0.027 .003 
Free/Reduced Lunch 
Students -0.024* -0.035 0.019 .063 
Non-White Students 0.036** 0.037 0.026 .147 
     
Note. Model quality indicators for the OLS regression are R2 = 0.036 and F(7,525) = 2.835, p = .007. 
*p < .05. **p < .01. ***p < .001. 
 
Age was one of the covariates that had a statistically significant relation with 
Challenge (Combined). It suggests that older teachers view some of the challenges 
presented in the instrument as more difficult to overcome than younger teachers do. The 
coefficient for Free/Reduced Lunch Students indicates that as the number of students 
living in poverty increases, the external and internal pressures have less of an effect upon 
educational technology usage. The coefficient for Non-White Students suggests that as the 
number of non-White students increases, external and internal pressures have more of an 
effect on how teachers use technology with students. 
Overall, there are no statistically significant differences among teachers, 
administrators, and technology support staff in terms of how they view internal and 
external challenges. The age of the individual and the context of his/her school (i.e., 
Free/Reduced Lunch Students and Non-White Students) have the strongest influence on 
how teachers, administrators, and technology support staff view internal and external 
challenges (among the variables in the model). Nonetheless, it is important to note that 
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the size of these influences is moderately small.  In effect, these challenges were minor 
for teachers, administrators, or technology support staff as they attempted to incorporate 
digital technologies into the classroom or their district.  
 
 Second research question. 
The second research question relates to teacher practices and the perception of 
their abilities to use technology in the educational environment. Further, the second 
research questions aims to discover which factors from the Cultural Historical Activity 
Theory (CHAT) may have an influence as well. In order to answer this research question 
more clearly, the researcher developed additional related questions as a guide for the data 
analysis. The second research question and its related questions are in Table 21 below. 
Table 21 Research question 2 and its related questions 
Research question 2 and its related questions 
Research Question Related Questions 
What factors specific to teacher 
characteristics inhibit or 
encourage their application of 
technology in learning 
experiences for students?  
 
•! How do teacher self-efficacy perceptions (using 
TPACK to measure) vary among each respondent 
group? What is the relationship between age and 
experience factors upon teachers’ confidence with 
technology and teaching? 
•! How do teachers see themselves as learners, and 
how do others perceive them? What is the 
relationship between age and experience factors 
upon how teachers perceive their own learning 
styles? 
  
All of the variables and the descriptive statistics (means and standard deviations) 
for the second research question are in Table B3 in Appendix B. Below, in Table 22, are 
the variables and the measures used in the second research question. 
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Table 22 Variables and their measures for the second research question 
Variables and their measures for the second research question 
Variable Measure 
Technological Knowledge 
(TCK) 
Level of comfort with technology 
Technological Content 
Knowledge (TCK) 
Level of knowledge related to selecting 
technology to enhance lesson content 
Technological Pedagogical 
Knowledge (TPK) 
Level of knowledge related to using 
technology to enhance teaching practices 
Technological Pedagogical 
Content Knowledge 
(TPACK) 
Level of comfort and/or knowledge related to 
using technology to enhance lesson content 
and teaching practices 
CHAT 1 Teachers prefer to learn by doing or by using 
technology tools in an active way on their own 
CHAT 2 Teachers prefer to try out different techniques 
with their students no matter how their peers 
use it 
CHAT 3 Teachers prefer to review usage models before 
using technology with their own students 
CHAT 4 Teachers prefer to research best practices 
before using technology with their own 
students 
CHAT 5 Teachers prefer to know how to fully use the 
tech before students begin using it 
CHAT 6 Teachers tend to use technology in the same 
way their peers or leaders do 
Minority Racial/Ethnic minority of staff member 
Gender Gender of staff member 
Age Age of staff member 
Free/Reduced Lunch 
Students 
Participant-reported percentage of students 
living in poverty 
Non-White students Participant-reported percentage of non-White  
students 
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Related question: How teacher self-efficacy perceptions vary. 
To aid in answering the second research question, data was analyzed regarding 
how teachers view their own self-efficacy, using parts of the TPACK model and 
corresponding survey items, and how others (i.e. administrators and technology support 
personnel) perceive them. In general, across all areas of the TPACK model, teachers 
rated themselves higher than the administrators or technology support staff in terms of 
their knowledge of technology, ability to choose the right technology, and/or how to 
teach using technology. This indicates that for the most part, teachers feel more confident 
than the other role groups (i.e. administrators or technology support staff) feel about their 
ability to employ well-chosen technology tools in their work with students.  
A quantile regression model was applied for each of the TPACK areas measured 
(TK, TCK, TPK, TPACK) in order to measure the differences in perception as well as 
measure other factors such as technology ratio, technology frequency, gender, age, 
minority status or the school context (i.e. free and reduced lunch students or non-White 
student population pecentages), and the impact of each of these factors on TPACK self-
assessment.  
 
Table 23 Significant covariates for Technological Knowledge (TK) 
 
Significant covariates for Technological Knowledge (TK) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.884*** 3.749*** 0.206 .000 
Administration -0.700*** -0.697*** 0.126 .000 
Technology Support Staff -1.056*** -1.249*** 0.245 .000 
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Technology Frequency 0.130*** 0.149** 0.053 .005 
Female -0.372*** -0.370*** 0.093 .000 
Age -0.161*** -0.123** 0.046 .008 
Free/Reduced Lunch 
Students 0.058** 0.065* 0.030 .032 
     
Note. Model quality indicators for the OLS regression are R2 = 0.200 and F(9,588) = 16.400, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
The results of the quantile regression model for Technical Knowledge (TK in the 
TPACK model) are detailed in Table B14 in Appendix B, and the significant results only 
are in Table 23 above. 
Six covariates had a statistically significant relation with Technological 
Knowledge at the 50th percentile. Generally, the results of the quantile regression analysis 
indicate statistically significant differences between administrators and teachers and 
between technology support staff and teachers in terms of the Technological Knowledge 
self-assessment. Administrators and technology support staff reported significantly 
smaller values in technological knowledge than teachers, pointing to a belief by these 
individuals that teachers have a lower level of technological knowledge than teachers see 
in themselves. Additional factors, including frequency of use, gender and age of the 
individual, and the context of his/her school (i.e., Free/Reduced Lunch Students) appear 
to influence the overall technological knowledge of teachers.  
The coefficient for Technology Frequency indicates that as the frequency of 
technology use increases, teachers report having more technological knowledge. Female 
staff members report lower levels of Technological Knowledge than males. The 
coefficient for Age implies that older teachers have a more negative view of their 
knowledge of technology than younger teachers do. The coefficient for Free/Reduced 
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Lunch Students indicates that teachers who have more students in poverty feel more 
confident about their knowledge of technology. 
The results of the quantile regression model for Technological Content 
Knowledge (TCK in the TPACK model) are detailed in Table B15 in Appendix B. The 
statistically significant covariates are in Table 24 below.  
Table 24 Significant covariates for Technological Content Knowledge (TCK) 
 
Significant covariates for Technological Content Knowledge (TCK) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.116*** 4.000*** 0.107 .000 
Administration -0.643*** -1.000** 0.317 .008 
Technology Support 
Staff -0.974*** -1.000* 0.458 .029 
     
Note. Model quality indicators for the OLS regression are R2 = 0.160 and F(9,583) = 12.340, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
Two covariates had a statistically significant relation with Technological Content 
Knowledge at the 50th percentile. These two covariates imply that both administrators and 
technology support staff believe teachers have a lower level of knowing how to choose 
technologies that will enhance lesson content (TCK) than the teachers themselves 
believe. 
The results of the quantile regression model for Technological Pedagogical 
Knowledge (TPK in the TPACK model) are detailed in Table B16 in Appendix B.  
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Table 25 Significant covariates for Technological Pedagogical Knowledge (TPK) 
 
Significant covariates for Technological Pedagogical Knowledge (TPK) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.308*** 4.000*** 0.181 .000 
Technology Support Staff -0.867*** -1.000*** 0.229 .000 
     
Note. Model quality indicators for the OLS regression are R2 = 0.165 and F(9,583) = 12.830, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
The significant covariates only are shown in Table 25 above. Only one covariate 
had a statistically significant relation with Technological Pedagogical Knowledge at the 
50th percentile. This covariate indicates that teachers believe they have more 
technological pedagogical knowledge than technology support personnel believe they 
have. 
 The complete results of the quantile regression model for Technological 
Pedagogical Content Knowledge (TPACK) can be found in Appendix B in Table B17. 
The significant covariates only are shown in Table 26 below. 
 
 
Table 26 Significant covariates for Technological Pedagogical Content Knowledge 
(TPACK) 
Significant covariates for Technological Pedagogical Content Knowledge (TPACK) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.242*** 3.714*** 0.212 .000 
Administration -0.562*** -0.500* 0.219 .023 
Technology Support 
Staff -0.872*** -0.762** 0.239 .002 
     
Note. Model quality indicators for the OLS regression are R2 = 0.167 and F(9,578) = 12.860, p < .001. 
*p < .05. **p < .01. ***p < .001. 
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Two covariates had a statistically significant relationship with Technological 
Pedagogical Content Knowledge at the 50th percentile. Overall, the statistically 
significant differences are between technology support staff and teachers and between 
administrators and teachers in terms of the Technological Pedagogical Content 
Knowledge self-assessment. Technology support staff and administrators hold 
significantly lower opinions of the levels of teachers’ Technological Pedagogical Content 
Knowledge than teachers do of themselves.  
 
Related question: How teachers see themselves as learners, and how others 
perceive them. 
The next set of factors which may have an impact on how teachers use technology 
with students in their learning experiences are related to how teachers perceive their own 
learning styles (when it comes to tool usage) and how other personnel groups see them. 
To aid in answering this related question, data was analyzed that centers on ideas 
presented by the Cultural Historical Activity Theory (CHAT) as discussed in Chapter 2. 
Table B3 in Appendix B lists the descriptive statistics for all of the CHAT variables used 
in the quartile regression models. 
For the CHAT 1 (actively learning on their own) variable, no covariates had a 
statistically significant relation with CHAT 1 at the 50th percentile. Table B18 in 
Appendix B shows the results of this quantile regression model. There are no statistically 
significant differences between administrators and teachers or between technology 
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support staff and teachers in terms of CHAT 1. Further, none of the other covariates have 
statistically significant relations with CHAT 1. The response distribution shows that 
teachers, administrators and technology support staff mostly agree with the idea that 
teachers learn to use technology best in an active way. 
In Table B18 in Appendix B, the results for the quartile regression model for the 
CHAT 2 (trying out different techniques) are listed. Table 27 below has the significant 
covariates only. There are statistically significant differences between administrators and 
teachers and between technology support staff and teachers in terms of CHAT 2. Teachers 
reported they prefer to try out different techniques of using technology tools with 
students regardless of how their peers or leaders do more than administrators and 
technology support staff believe they do.  
Table 27 Significant covariates for CHAT 2 
 
Significant covariates for CHAT 2 
Covariates 
CHAT 2 
τ = 0.50 OLS 
   
Intercept 4.000 (0.257)*** 3.505 (0.188)*** 
Administration -1.000 (0.163)*** -0.640 (0.129)*** 
Technology Support Staff -1.000 (0.330)** -0.811 (0.220)*** 
   
Note. Model quality indicators for the CHAT 2 OLS regression are R2 = 0.078 and F(7,540) = 6.507, p < 
.001. Values in parentheses are standard errors. 
*p < .05. **p < .01. ***p < .001. 
 
There are statistically significant differences between administrators and teachers 
and between technology support staff and teacher in terms of CHAT 3 (reviewing usage 
models).  
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Table 28 Significant covariates for CHAT 3 
 
Significant covariates for CHAT 3 
Covariates 
CHAT 3 
τ = 0.50 OLS 
   
Intercept 4.000 (0.000)*** 3.496 (0.186)*** 
Administration -1.000 (0.308)** -0.444 (0.127)*** 
Technology Support Staff -1.000 (0.351)** -0.396 (0.218) 
   
Note. Model quality indicators for the CHAT 3 OLS regression are R2 = 0.030 and F(7,540) = 2.39, p = 
.021. Values in parentheses are standard errors.  
*p < .05. **p < .01. ***p < .001. 
 
Teachers believe they need to look for effective models of technology usage 
before they employ it with students more than administrators and technology support 
staff believe do. In Appendix B in Table B19, the results of this regression model are 
found, while the statistically significant variables are listed in Table 28 above. 
Table 29 Significant covariates for CHAT 4 
 
Significant covariates for CHAT 4 
Covariates 
CHAT 4 
τ = 0.50 OLS 
   
Intercept 4.000 (0.078)*** 3.661 (0.205)*** 
Administration -1.000 (0.131)*** -0.561 (0.140)*** 
Technology Support Staff -1.000 (0.263)*** -0.566 (0.240)* 
   
Note. Model quality indicators for the CHAT 4 OLS regression are R2 = 0.047 and F(7,540) = 3.844, p < 
.001. Values in parentheses are standard errors.  
*p < .05. **p < .01. ***p < .001. 
 
For CHAT 4 (researching best practices), the results of the quantile regression 
model used for the data analysis of CHAT 4 are found in Table B19 in the Appendix and 
the significant covariates are in Table 29 above. There are statistically significant 
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differences between administrators and teachers and between technology support staff 
and teachers in terms of CHAT 4 (trying out techniques). Administrators and technology 
support staff have significantly smaller values of CHAT 4 than teachers, implying that 
teachers believe they have a need to learn by researching or learning about using 
technology tools before they start using it in their classroom or school more than 
administrators and technology support personnel believe they do. 
The results of the quantile regression for CHAT 5 (knowing how to fully use the 
technology) are in Table B20 in the Appendix B. No covariates had a statistically 
significant relation with CHAT 5 at the mean. Chat 5 is a reasonable approximation of 
normal distribution meaning that all staff either agreed or disagreed relatively equally 
with the idea that teachers needed to know how to fully use the technology before their 
students use it.  
Finally, for CHAT 6 (using the technology similarly to my peers or leaders), 
Table B20 in the Appendix has the results of the quantile regression for this variable, and 
Table 30 below shows only the significant covariates. 
Table 30 Significant covariates for CHAT 6 
 
Significant covariates for CHAT 6 
Covariates 
CHAT 6 
τ = 0.50 OLS 
   
Intercept 3.000 (0.000)*** 3.253 (0.154)*** 
Administration 1.000 (0.109)*** 0.522 (0.105)*** 
Technology Support Staff 1.000 (0.334)** 0.571 (0.180)** 
   
Note. Model quality indicators for the CHAT 6 OLS regression are R2 = 0.060 and F(7,540) = 4.929, p < 
.001. Values in parentheses are standard errors.  
*p < .05. **p < .01. ***p < .001. 
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There are statistically significant differences at the mean between administrators 
and teachers and between technology support staff and teacher in terms of CHAT 6. In the 
largest difference among all the CHAT variables, CHAT 6 indicates that teachers do not 
prefer to use technology in a similar way to their peers or their leaders as much as than 
administrators believe they do. Technology support staff view CHAT 6 similarly to 
administrators but to a slightly lesser extent.  
 Third research question. 
 The third research question relates to beliefs, attitudes, and policies of the people 
who work in schools and the impact of each upon the use of technology resources for 
teaching and learning. In order to answer this research question more fully, the researcher 
developed additional related questions, located in Table 31 below. 
Table 31 Research question 3 and its related questions 
Research question 3 and its related questions 
Research Question Related Questions 
What additional factors related 
to the beliefs, attitudes or 
policies of schools and school 
personnel influence the 
implementation of technology? 
 
How do teachers use technology with students 
and how do others (administrators and 
technology support personnel) perceive they do? 
Does the frequency with which teachers report 
they use devices have an impact upon how the 
devices are used with students? 
 
What attitudes about the advantages and 
disadvantages of using technology with students 
do staff in different roles and at differing age and 
experience levels have? 
 
How much do systemic barriers and supports 
influence the incorporation of technology into the 
educational experience of students? 
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All of the variables and the descriptive statistics (means and standard deviations) 
for the third research question are in Table B3 in Appendix B. Below, in Table 32, are the 
variables and the measures used in the second research question. 
 
Table 32 Variables and their measures for the third research question 
Variables and their measures for the third research question 
Variable Measure 
Usage 1 Technology is used as/for reward for completing other work 
Usage 2 Technology is used as/for understanding their academic 
work 
Usage 3 Technology is used as/for supplementary or enrichment tool 
Usage 4 Technology is used as/for teaching about computers or other 
technology tools and how to use them 
Usage 5 Technology is used as/for remediation of academic 
deficiencies 
Usage 6 Technology is used as/for challenging the brightest students 
Usage 7 Technology is used as/for state or local assessments 
Usage 8 Technology is used as/for motivating interest in school, 
schoolwork, or class projects 
Usage 9 Technology is used as/for significantly changing the nature 
of learning projects and the way students interact with 
information, contexts, real-world projects 
Minority Racial/Ethnic minority of staff member 
Gender Gender of staff member 
Age Age of staff member 
Free/Reduced Lunch 
Students 
Participant-reported percentage of students living in poverty 
Non-White students Participant-reported percentage of non-White students 
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Related question: How teachers use technology with students. 
The following set of models describe how teachers use technology with students 
in their learning experiences and how other personnel groups believe they do. Table B3 
in Appendix B contains the descriptive statistics for all of the “usage” variables used in 
the quartile regression models that are presented below. Generally speaking, in all but 
one usage area (Usage 2), teachers as a group were more apt to select “always used for” 
or “most likely used for” than administrators and technology support staff were. 
All staff reported Usage 1 (reward for completing other work) as one of the least 
likely uses of technology in the classroom. Teachers reported its use as a reward less 
often than administrators and technology support staff did. There are statistically 
significant differences between administrators and teachers and between technology 
support staff and teachers in terms of Usage 1 (reward for completing other work), listed 
in the quantile regression model results in Table B21 in Appendix B. The significant 
covariates are shown in Table 33 below. Administrators and technology support staff 
have significantly larger values of Usage 1 than teachers suggesting those two personnel 
groups believe technology is used as a reward more than teachers report it is. 
 
Table 33 Significant covariates for Usage 1 
 
Significant covariates for Usage 1 
Covariates 
Usage 1 
τ = 0.50 OLS 
   
Intercept 0.412 (0.181)* 0.795 (0.142)*** 
Administration 0.635 (0.117)*** 0.527 (0.089)*** 
Technology Support Staff 0.973 (0.149)*** 0.771 (0.139)*** 
Technology Frequency 0.135 (0.053)* 0.157 (0.032)*** 
Female 0.162 (0.081)* 0.172 (0.064)** 
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Free/Reduced Lunch Students 0.122 (0.034)*** 0.106 (0.017)*** 
   
Note. Model quality indicators for the Usage 1 OLS regression are R2 = 0.206 and F(9,595) = 17.190, p < 
.001.  
Values in parentheses are standard errors. 
*p < .05. **p < .01. ***p < .001. 
 
The frequency of use, gender of the individual, and the context of his/her school 
(i.e., Free/Reduced Lunch Students) also influence the technology usage of teachers. The 
coefficient for Technology Frequency suggests that as technology is used more frequently 
by students in their educational setting, it is also used more frequently as a reward for 
completing other work. 
The data also implies that female teachers are more apt to use technology as a 
reward more than male teachers are. Additionally, the coefficient for Free/Reduced 
Lunch Students indicates that teachers who work with higher populations of students 
living in poverty use technology more as a reward than teachers who work in schools 
who have lower numbers of economically disadvantaged students. 
In contrast to Usage 1, the Usage 2 variable indicates that participants perceive 
the use of technology for students to better understand their academic work as likely. In 
Table B21, located in Appendix B, the results of the quantile regression for Usage 2 
(understanding their academic work) can be found. No covariates had a statistically 
significant relation with Usage 2 at the 50th percentile. In general, all personnel groups 
agree that technology is being used as an academic support regardless of the ratio of 
devices to students, the frequency of technology use, the school’s context (i.e. percentage 
of economically disadvantaged students), or the teacher’s gender, age, or minority status. 
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The responses for Usage 3 indicate that most participants see technology as a 
likely supplementary or enrichment tool. For Usage 3 (supplementary or enrichment 
tool), the results for the regression analysis can be found in Table B22 in Appendix B. No 
covariates had a statistically significant relation with Usage 3 at the 50th percentile 
suggesting that there are no statistically significant differences between administrators 
and teachers or between technology support staff and teachers in terms of Usage 3.  
The quartile regression results for Usage 4 (teaching about how to use computers 
and technology tools), are located in Table B22, in Appendix B, and the significant 
covariates only are listed in Table 34 below. Using the OLS estimates for Usage 4, the 
regression model indicates that teachers report using technology with students as a way to 
teach technology tools and computer use in general less than either administrators or 
technology support personnel believe they do.  
 
Table 34 Significant covariates for Usage 4 
 
Significant covariates for Usage 4 
Covariates 
Usage 4 
τ = 0.50 OLS 
   
Intercept 1.500 (0.319)*** 1.795 (0.189)*** 
Administration 0.663 (0.277)* 0.426 (0.118)*** 
Technology Support Staff 0.939 (0.156)*** 0.837 (0.184)*** 
Technology Ratio 0.276 (0.191) 0.127 (0.058)* 
   
Note. Model quality indicators for the Usage 4 OLS regression are R2 = 0.087 and F(9,595) = 6.327, p < 
.001. Values in parentheses are standard errors. 
*p < .05. **p < .01. ***p < .001. 
 
Further, the coefficient for Technology Ratio suggests that schools or classrooms with 
more devices available for students spend more time teaching students about general 
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computer use or how to use technology tools than those schools with a higher student-to-
device ratio. 
Usage 5 (remediation of academic deficiencies), was reported by teachers as a 
less likely usage scenario than technology support and administrators reported. For Usage 
5, the regression model results are found in Table B23 in Appendix B. For the significant 
covariates, see Table 35 below. The model suggests that administrators believe teachers 
are using technology to remediate academic deficiencies much more than teachers report 
they are. Technology support staff also perceive teachers as using technology as a 
remediate tool for students more than teachers report they do. The coefficient for 
Technology Frequency implies that as the frequency of technology use increases, so does 
the use of technology for remediating academic deficiencies. Female teachers also report 
using technology for student remediation more than males do.   
 
Table 35 Significant covariates for Usage 5 
 
Significant covariates for Usage 5 
Covariates 
Usage 5 
τ = 0.50 OLS 
   
Intercept 1.333 (0.268)*** 1.423 (0.174)*** 
Administration 0.667 (0.137)*** 0.621 (0.109)*** 
Technology Support Staff 0.667 (0.173)*** 0.463 (0.169)** 
Technology Frequency 0.333 (0.079)*** 0.226 (0.039)*** 
Female 0.333 (0.134)* 0.217 (0.078)** 
   
Note. Model quality indicators for the Usage 5 OLS regression are R2 = 0.136 and F(9,595) = 10.380, p < 
.001. Values in parentheses are standard errors. 
*p < .05. **p < .01. ***p < .001. 
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Usage 6 (challenging the brightest students) has a reasonably normal distribution. 
The results for the regression model for the variable Usage can be found in Appendix B, 
in Table B23. The significant covariates are found in Table 36 below.  
Table 36 Significant covariates for Usage 6 
 
Significant covariates for Usage 6 
Covariates 
Usage 6 
τ = 0.50 OLS 
   
Intercept 1.188 (0.348)*** 1.557 (0.179)*** 
Administration 0.312 (0.301) 0.353 (0.112)** 
Technology Frequency 0.312 (0.162) 0.187 (0.040)*** 
Technology Ratio 0.188 (0.169) 0.119 (0.055)* 
   
Note. Model quality indicators for the Usage 6 OLS regression are R2 = 0.095 and F(9,595) = 6.918, p < 
.001. Values in parentheses are standard errors. 
*p < .05. **p < .01. ***p < .001. 
 
The OLS estimates show that there are statistically significant differences 
between administrators and teachers in terms of Usage 6. The model suggests that 
administrators believe teachers are challenging the brightest students more than they 
report they are. The frequency of use and the ratio of technology devices influences how 
staff report teachers using technology with students; however, it is important to note that 
the magnitude of influence is moderate for frequency of use and small for the ratio of 
technology devices. The coefficients for Technology Frequency and Technology Ratio 
indicate that with either more frequent use of technology with students or more devices 
available for student use, more teachers use the technology to challenge bright and high-
flying students.  
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Of all the usage variables, technology staff reported Usage 7 (state or local 
assessments) as the most likely usage of classroom technology. Both administrators and 
technology staff reported state or local assessments more often than teachers did. 
According to the regression model, those differences between administrators and teachers 
and between technology support staff and teachers for Usage 7 are statistically 
significant. The results of the regression model for Usage 7 are found in Table B24 in 
Appendix B and the significant covariates are shown in Table 37 below.  
Table 37 Significant covariates for Usage 7 
 
Significant covariates for Usage 7 
Covariates 
Usage 7 
τ = 0.50 OLS 
   
Intercept 3.500 (0.280)*** 2.717 (0.226)*** 
Administration 1.000 (0.120)*** 0.859 (0.141)*** 
Technology Support Staff 1.000 (0.110)*** 0.975 (0.220)*** 
Technology Ratio -0.500 (0.243)* -0.328 (0.070)*** 
   
Note. Model quality indicators for the Usage 7 OLS regression are R2 = 0.138 and F(9,595) = 10.570, p < 
.001. Values in parentheses are standard errors. 
*p < .05. **p < .01. ***p < .001. 
 
The ratio of technology devices influences the way teachers, administrators, and 
technology support staff view technology usage (i.e., Usage 7). With more available 
devices for students, teachers report using them even less for state and local assessments.  
For Usage 8 (motivating interest in school or schoolwork), the results from the 
regression model are found in Table B24 in Appendix B. The distribution suggests that 
staff perceive the use of technology as a likely tool for motivating interest in school or 
schoolwork. No covariates had a statistically significant relation with Usage 8 at the 50th 
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percentile indicating that all three personnel groups have a similar outlook on Usage 8, 
and that other factors (school context, gender, technology ratio, etc.) have no influence on 
the use of technology for motivation. 
The regression results for Usage 9 (significantly changing the nature of learning 
projects) are shown in Table B25 in Appendix B and the significant covariates are in 
Table 38 below.  
Table 38 Significant covariates for Usage 9 
 
Significant covariates for Usage 9 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 1.591*** 1.219*** 0.323 .000 
Technology Frequency 0.217*** 0.324*** 0.057 .000 
Technology Ratio 0.254*** 0.274** 0.082 .001 
Age 0.070* 0.119* 0.046 .010 
     
Note. Model quality indicators for the OLS regression are R2 = 0.143 and F(9,595) = 11.050, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
Using the OLS estimates, given that Usage 9 has a reasonably normal 
distribution, the frequency of use, the ratio of technology devices, and the age of the 
individuals show an influence upon how teachers, administrators, and technology support 
staff see the use of technology for changing the core nature of student projects (i.e., 
Usage 9). The moderate influence of the coefficient for Technology Frequency implies 
that teachers who use technology more often with students report using them more for 
significantly changing the kinds of educational projects in which students are engaged 
than teachers use technology with less frequency. The moderate influence of the 
coefficient for Technology Ratio implies that teachers whose students have more devices 
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available to them report using them more for significantly changing the nature of the 
learning projects and the way students interact with information, contexts, and real-world 
projects. The coefficient for Age indicates a small influence that as teachers age, they are 
more apt to use technology to modify the educational tasks more than younger teachers 
are. 
Related question: Advantages and disadvantages to technology use in school. 
Table B26 in Appendix B presents qualitative data surrounding staff beliefs about 
the advantages and disadvantages of using technology with students collected from the 
participants using the instrument. The open-ended survey item asked participants to 
“describe in your own words the major advantages and/or disadvantages that you see in 
the use of technology with students.” All written answers were coded into 25 categories 
which developed over the course of three complete readings of the collected qualitative 
data. There are several notable differences as well as interesting similarities among the 
participant groups in terms of what they found to be advantages and disadvantages.  
For the responses coded into the advantage categories, many of the most frequent 
answers fit into the same ones for teachers, administrators, and technology personnel. 
One striking difference was that technology personnel ranked “building student 
skills/preparing for the future” as the highest advantage (34.6%), while teachers (19.0%) 
and administrators (21.8%) reported it as the fourth-highest. The category of “access 
information easily/current resources” was reported approximately 30% of the time across 
all personnel groups. Administrators reported (32.1%) that “student 
academics/organization” was the most important, while teachers placed it second (26.6%) 
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and technology personnel put it third (26.9%). Using technology for “student 
individualization/personalization” was more important for technology support personnel 
(26.9%) than it was for administrators (23.1%) and for teachers (19.6%). The category in 
the sixth spot for all three groups was different, and each had very different response 
percentages: “student communication or collaboration tool” for administrators (9.0%), 
“student practice” for teachers (12.5%), and “student project creation/demonstration of 
learning” for technology support personnel (19.2%). 
Disadvantages, when grouped by participant role, have both a range of different 
responses as well as similar responses at differing levels of importance. Those are listed 
alongside the advantages in Table B26 in Appendix B. The “availability of 
technology/money/funding” was at the top of the list for teachers (29.4%) and for 
administrators (23.1%), but near the end of the top six for technology personnel (3.8%). 
For administrators (15.4%) and teachers (22.2%), “tech support lacking/tech not 
working/network slow/tech is old” was the second-most reported item, while technology 
support mentioned it far less (3.8%). Administrators (12.8%) and technology personnel 
(11.5%) reported that “teacher PD (training) needed/low teacher ability with tech,” while 
teachers only reported it 2.8% of the time. The technology “not being used effectively for 
teaching/learning” came up for technology personnel the most and as their top 
disadvantage (23.1%), while administrators mentioned it 11.5% and teachers only 7.8% 
of the time. Technology support personnel reported that “distractions/inappropriate 
use/social media” was their second-most critical disadvantage (19.2%), while teachers 
reported it 17.5% of the time, and administrators far less (10.3%). Teachers reported 
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(8.8%) that “students have low tech skill level” while technology personnel mentioned it 
7.7% of the time, and administrators very rarely (1.3%). Administrators had “equity (low 
access) to tech or tech experience (home) in their top six reported disadvantages at 7.7% 
of their responses, while teachers only reported it 3.5% of the time, and technology 
support personnel did not mention it at all. Teachers also reported “less teacher 
control/supervision or management issues” among their top six disadvantages (7.8%) 
while administrators reported it 5.1% of the time, and technology personnel only 3.8%. 
In Table B27, found in Appendix B, the responses of reported advantages to using 
technology with students are grouped by the participant’s reported age category. Many of 
the top responses in each age group fell into the same categories (“access information 
easily/current resources,” “student engagement/interest/motivation,” and “student 
academics/organization”). There were a few notable exceptions. First, “building student 
skills/preparing for the future” was in the top three for staff aged 25 to 34, 55 to 64, and 
65 years and older but not for the other age groups. Secondly, “student 
individualization/personalization” was in the top three (44.4%) for participants 65 years 
and older but again, not in other age groups.  
As for disadvantages listed by age categories, Table B27 in Appendix B has those 
results. All age groups listed “distractions/inappropriate use/social media” and 
“availability of technology/money/funding” among their top three responses. The “tech 
support lacking/tech not working/network slow/tech old” category appeared in the top 
three for all age groups except 20 to 24 years old (0.0%) and 65 years or older (0.0%). In 
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fact, of all responses from the study’s oldest participants, only two disadvantages were 
reported in total (availability, 33.3% and distractions, 11.1%).  
When the categories are grouped by years of teaching experience, “student 
engagement/interest/motivation” , “access information easily/current resources” and 
“student academics/organization” appear among the top advantages for all experience 
levels, including those participants with no teaching experience. Advantages to using 
technology with students, grouped by years of teaching experience, can be found in Table 
B28 in Appendix B. 
For participants with 4-6 years and more than 30 years of teaching experience, 
“student individualization/personalization” appears as one of the top 3 advantages. Then, 
“building student skills/preparing for future” is in the top 3 advantages for participants 
with 1-3 years of experience, more than 30 years of experience, and no teaching 
experience (where it came in at the top of that group’s responses).  
For disadvantages to using technology with students, found in Table B28 in 
Appendix B, “availability of technology/money/funding” , “distractions/inappropriate 
use/social media” and “tech support lacking/tech not working/network slow/ tech old” 
appear across all experience groups, except those participants with more than 30 years of 
experience. For that group, “students have low tech skill” rounds out the top 3 appearing 
17.2% of the time.  
Related question: Systemic barriers and supports. 
Table B29 in Appendix B presents qualitative data related to staff viewpoints 
about obstacles or barriers to using technology with students grouped by participant role. 
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The open-ended survey item asked participants “what are the major obstacles to more 
effective use of technology with students?” All written answers were coded into 975 
separate items and placed into 26 categories which developed over the course of three 
complete readings of the simultaneously collected qualitative data.  
Teachers (35.2%) and administrators (24.4%) reported “lack of access” as their 
top obstacle, and technology support staff reported it as their second-most important 
obstacle (23.1%). For technology support personnel (38.5%) and administrators (23.1%), 
“teacher professional development missing” was in the top two for reported obstacles. 
Teachers, however, only reported it 11.7% of the time. Teachers (17.5%) and technology 
staff (19.2%) reported “lack of time” far more than administrators did (10.3%). Teachers 
reported “Internet/network slow/unreliable” much lower (5.8%) than either 
administrators (9.0%) or technology support staff (23.1%). For teachers and technology 
staff, “costs/funding” , “outdated/old technology” , “tech support/lack of” all were 
reported among the top 8 obstacles, while those did not appear in the top responses for 
administrators. For administrators “equity of student access” was reported 9.0% of the 
time while it was lower for teachers (6.0%) and non-existent for technology personnel 
(0.0%). 
In Table B30 in Appendix B, the top reported obstacles to using technology with 
students, grouped by years of teaching experience are listed. Across all teaching 
experience groups, “lack of access to devices” was reported as the largest obstacle to 
effectively using technology with students. For all teaching experience groups, “lack of 
time” was reported in the top 3 categories, increasing in its importance as staff were in 
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teaching roles longer (from 12.1% at 1-3 years of teaching increasing to 24.1% for more 
than 30 years of teaching experience). Even for those participants who have no teaching 
experience, it was reported among the top 3 at 12.9% tied with “lack of resource.” 
Teachers with 1-3 years of experience (12.1%) and teachers with more than 30 years of 
experience (13.8%) felt that “costs/funding” was a major obstacle. For teachers with 4-6 
years, 19-30 years, and no teaching experience, “teacher professional development” was 
reported among the top 3 obstacles to effective technology integration efforts. Finally, 
teachers in their mid-career (7-18 years of experience) felt that “teacher knowledge of 
technology and pedagogy” was a major obstacle (14.9%). The complete list of obstacles 
to effective use of technology with students is included in Appendix B in Table B30. 
For variables related to supports for teachers to use technology in the classroom, 
the quantitative items from the instrument are listed in a cross tabulation in Table B31 in 
Appendix B. For the first Support question directly related to school or district 
leadership, teachers (77.3%), administrators (78.0%), and technology support personnel 
(76.9%) were overwhelmingly positive about the support for technology exhibited by the 
leadership of the school. In a similar way, teachers (78.4%), and administrators (83.6%) 
felt that teachers were supported by their peers in their work with technology while 
technology support personnel (65.4%) felt slightly less that way and almost a third of 
them reporting “neither agree nor disagree” (30.8%). Those who disagreed were in the 
small minority on this question among their peers, with teachers at 4.4%, administrators 
at 5.5%, and technology support personnel at 11.6%. 
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The widest discrepancies fell into the last support item surrounding teachers 
getting technology support for themselves or their students. The positive responses were 
significantly lower for teachers (49.1%) and for administrators (56.2%), and slightly 
higher for technology support staff (61.6%). On the negative side, participants were more 
likely to select “disagree” or “strongly disagree” in much larger numbers, especially 
among the teachers (33.5%). Administrators were also likely to rate it lower (23.3%), and 
even technology support personnel implied (19.2%) that it was difficult for staff to get 
support for issues that arises with either their or their student’s technology support issues. 
In the next chapter, I will discuss the major findings of the data analyses, detail 
implications for policy and practice around technology, leadership, and teacher self-
efficacy, and posit further opportunities for research in this dynamic area of our 
educational practice. 
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CHAPTER 5 
DISCUSSION & CONCLUSION 
 
Background 
 
Schools are going through a challenging reorganization during a time of rapid 
change in the world around them. Technology is advancing out of its traditional work and 
home spaces and into the daily, personal spaces of every individual’s life. Meanwhile, 
schools are struggling to find ways to incorporate inside school what is increasingly 
becoming part of every individual’s day outside of school. While schools are working 
through the details of that balance, our need to educate our own workforce and to 
transition our systems looms large. Without understanding the needs of staff in terms of 
their learning styles and the kinds of professional development they desire, and without 
the context of why closing the opportunity gap for our most underserved students must be 
a priority, traditional public schools will continue to become less relevant in the fast-
paced time in which we find ourselves. For school and district leaders, the pressure is 
intense to reimagine how schools ought to look and to operate as they prepare students 
for the 22nd Century. With a workforce that tends to stay in a career that spans decades (if 
they continue past their first few years) the need to understand the influence of leadership 
practices and the constant training and retraining of school professionals is paramount. 
It is within this context that this study came to be. The purpose of this study was 
to explore the effects of leadership practice upon the successful integration of technology 
in the learning environment. The study did not seek to judge the worthiness of the 
activities or of the role of technology in a student’s school experience per se, but it did 
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consider that as technology had more of an impact upon life outside of school, certain 
equity issues will arise in terms of opportunity if not paid their due attention. Because 
retraining a workforce is one of the most challenging tasks facing school and district 
leaders, a second purpose of this study was to understand how teachers feel about their 
own abilities and comfort with technology, how teachers see their own training needs, 
and how theories of learning impact the planning and delivery of professional 
development activities. 
 
Discussion 
 
Differences of Opinion About Professional Development 
 When reviewing the responses from the different personnel groups there is a clear 
difference of opinion as to the relevance, adequacy, and structure of professional 
development. Although as a group, all staff agreed that more professional development 
for integrating technology is needed, there are different viewpoints as to its focus and 
value. Technology support staff were the most critical of the adequacy of the professional 
development, while teachers regularly reported that the training activities do not have a 
direct impact on their teaching. Also, teachers reported one of their obstacles to using 
technology more effectively with students was the lack of professional development 
available. Moreover, administrators mentioned this lack of professional development for 
teachers twice as often as teachers did, and technology staff more than three times as 
often.  
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As for technology-specific professional development, teachers voiced their 
discontent the loudest about its relevancy to their daily work with students. The top 
priority for teachers as a whole was professional development that had an immediate and 
direct impact on their work in the classroom and with students. Further, the results of this 
study indicate that as teachers remain in the profession longer, their needs change over 
time. This has been referenced in prior research studies (Huberman, 1989; Guskey, 1986) 
and was reported in a similar way by participants in this study. Early-career teachers 
(with 1 to 6 years of teaching experience) felt it was most important to get access or 
exposure to new resources, tools, or strategies and that professional development should 
focus on hands-on and real-world activities. Mid- to late-career teachers (from 7 to 30 
years) requested more collaboration time to talk with peers and share ideas, time to 
practice what they learn, and time to plan with the technologies they learn about in the 
professional development sessions.  
 Interestingly, staff who work in buildings with higher numbers of economically 
disadvantaged students rate professional development higher than those whose 
percentages are lower. Whether that speaks to the fact that teachers in underserved 
environments are more cognizant of the needs of high-quality training in order to reach 
their students better, or that they are simply undertrained in providing an opportunity for 
students to close the opportunity gap, is an exciting area for future research. 
 Keeping these aspects of perception in mind when designing professional 
development should be in the forefront of the planning stages of the activities. After 
direct application to the classroom or student learning, what teachers really requested 
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most was the gift of time. Not necessarily unstructured time, but dedicated time to 
collaborating with peers, sharing what they know, and practicing what they learn. What 
administrators, and in many cases, technology staff, believe teachers want or need for 
professional development is not necessarily what teachers believe is necessary or useful. 
This is an important reminder for leaders to consider both the experience levels of 
teachers as well as their desires about the styles and structures of the professional 
development activities.  
 
Teacher Knowledge and Learning 
 This study used two frameworks to help structure the survey instrument and to 
better understand what adults know how to do and how they sense their own learning 
needs and styles. Specifically on the technology knowledge side, the Technological 
Pedagogical Content Knowledge (TPACK) framework (Mishra and Koehler, 2006) was 
the primary way to probe teachers about their depth of knowledge in several aspects of 
the model and also to ask how other personnel perceived teacher knowledge. In general, 
teachers rated their own knowledge of technology, the ability to choose the right 
technology, and/or how to teach using technology higher than the administrators or 
technology support staff rated them. This discrepancy may help illuminate the disconnect 
between the kind of professional development teachers receive from the district or school 
and the type they actually need.  
 Other factors affected the teachers’ TPACK scores as well, such as the socio-
economic level of their students, the teachers’ age or gender, and the frequency with 
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which they used technology with students. According to the results of this study, older 
teachers increasingly feel less confident in their ability to use technology. This mirrors 
other studies (Koh and Chai, 2011; Lin, et al., 2013) on the role of age in TPACK self-
assessments. This may be due to the fact that they have grown up in a time before many 
of the technologies used in schools were even imagined, or it could be that with more life 
experience, they have a better understanding of what they do not know. While the former 
seems more likely, the researcher believes that this is a possible avenue of further 
research with far-reaching ramifications for professional development. If, for instance, it 
is discovered that older teachers have a better grasp on their depth of knowledge than 
they report, professional development will have to be more targeted to reach their specific 
pedagogical needs. If, on the other hand, it is simply a matter of teachers needing basic 
technology training, leaders would need to adjust those sessions accordingly. 
 Female teachers were also more critical as a group of their own TPACK levels of 
knowledge than male teachers. Again, this could be a perception issue, where females 
either have a better understanding of what they know and do not know, or that male 
teachers simply report a higher opinion of their depth of experience and knowledge of 
using technology with students as a general rule. While some research into this 
phenomenon has taken place (Erdogan & Sahin, 2010; Jordan, 2013), more dedicated 
study into the role of gender and comfort with technology and the TPACK self-
assessment is needed to better understand these results.  
 Other factors affecting the TPACK self-assessment, including the frequency of 
technology usage and higher numbers of economically disadvantaged students, have also 
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been discovered by this study. Unsurprisingly, when teachers use technology more 
frequently, they report higher confidence in their TPACK scores. However, a curious 
result is that teachers who work with more students from a lower socio-economic 
background report that their knowledge and skill with technology is higher than those 
who work with students of a higher economic status. This result is another opportunity 
for study into the effects of school contexts (i.e., economically disadvantaged students, 
higher numbers of minority students, etc.) upon teacher knowledge and comfort with 
integrated technologies.  
 On the teacher learning side, this study used the Cultural Historical Activity 
Theory (CHAT) as the framework for understanding how teachers learn to use 
technology tools. Overall, there were significant differences in the ways that teachers saw 
themselves as learners and how others perceived them. In four of the six variables tested, 
teachers disagreed with the assessment that both administrators and technology support 
personnel made about teachers’ learning style. Understanding how teachers learn and 
what kinds of activities are most efficacious for teachers is key to designing professional 
development opportunities.  
 When asked about whether they prefer to try out different techniques with 
students, or look for effective models of use, or learn by researching best practices before 
they begin, or if they use technology in a similar way to their peers or leaders, teachers 
generally answered in the negative. Administrators and technology support staff, on the 
other hand, regularly disagreed with the majority of those responses related to teacher 
learning styles.  
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Based upon the results of this study, it is clear that administrators and technology 
support staff are not aware of the kinds of activities and experiences teachers require or 
desire in order to improve their practice using technology more effectively with students. 
This is a major finding, and one that needs to be better understood and more deeply 
researched so that professional development design can provide what teachers need in 
order to be better learners and use technology more effectively for teaching. 
In one area of agreement, when asked if teachers learn by being actively engaged 
in the learning task, all groups (teachers, administrators, and technology staff) agreed that 
it was a good method for them to learn about technology and how to use it with students. 
This study’s results reflect the core idea of CHAT as described by other researchers 
(Engeström, 2001; Feldman and Weiss, 2010; Koszalka and Wu, 2004) in that learning 
happens through activity (with the tools) to produce the outcomes. Additionally, in the 
qualitative responses for professional development, teachers repeatedly asked for time to 
collaborate, talk, and share ideas with peers. As one of the key aspects of CHAT, leaders 
should be aware of the expressed need for both structured and unstructured “community” 
collaboration time and its importance in learning.  
 Another key tenet of the CHAT model is the “division of labor” which includes 
support from peers, leaders, and other staff. Teachers (and administrators) reported that 
they have high levels of support from both their school leaders as well as from their 
peers. Conversely, although about half of teachers report technology support as helpful to 
their work, one-third of teachers rate technology support very low. Interestingly, about 
one-fifth of technology staff also rate the ability of teachers to get technology support as 
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low. Since there is a struggle between some of the groups that make up the important 
“division of labor” part of the CHAT model for teacher learning, concentrated work must 
be done in order to keep some balance in the model and to allow teachers to flourish as 
learners. Efforts by teachers to acquire new technology skills may be helped by peer and 
leadership support only to be hampered again by a lack of support for technology 
problems that arise for which they cannot get help. 
 
Perceptions of Teacher Use of Technology  
 When it comes to the ways teachers employ technology in their instructional day 
and the ways in which they use it with students, there are again perceptual differences 
among the personnel groups in this study. In general, the trend to use technology as a 
reward for completing other work was low, however, as the frequency of technology use 
increases, so does the propensity to use it as a reward. Additionally, administrators and 
technology support staff believe that teachers use it as a reward more than teachers report 
doing so. When asked about using technology to teach about technology tools 
themselves, using technology for state or local assessments, or its use as a remediation 
tool, administrators and technology staff implied teachers were using it far more for those 
activities than teachers reported doing so. Teachers also indicated that they use 
technology to challenge the brightest students less than administrators believe they do. 
The models of technology use (and its frequency of access) for students is important, as 
previous research has indicated that students from lower socio-economic backgrounds are 
affected by access and usage models differently than their higher SES peers (Cummins, 
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Brown, and Sayers, 2007; Warschauer, Knobel, and Stone, 2004). Prior research has 
determined that perfunctory technology use such as for assessment, learning about 
technology itself, or its use as a remediation tool can limit students’ ability to use it for 
other activities without dedicated practice and high levels of access (Attwell and Battle, 
1999; Selwyn, 2003; Warschauer, Knobel, and Stone, 2004) 
 In several use cases, as the frequency of technology use increased (daily, weekly, 
etc.), so did the tendency to use it more for each specified activity. This includes its use 
as a remediation tool, as a reward for completing other work, challenging the brightest 
students, and significantly changing the nature of learning projects. Additionally, as the 
number of available technology devices per student increased, so did its use in 
challenging the brightest students and in changing the nature of learning tasks. 
Interestingly, the opposite of that was true for state and local assessments: as more 
devices were available, staff reported it used less for testing rather than more. This is a 
major finding, as it suggests that only with more time available with technology for 
students is it possible to move the classroom technology activities beyond test preparation 
and completion, which tend to require a significant amount of the available technology 
time during the assessment window, and into more significant and pedagogically sound 
applications of the resource. 
 Areas of agreement among the three personnel groups include using technology to 
support a students academic work, as a supplementary or enrichment tool, and for 
motivating student interest or engagement in school and schoolwork. Those three areas 
trended toward the affirmative, indicating that teachers, administrators, and technology 
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support staff agree that those are regular uses of technology in their classrooms, school, 
and districts.  
As the amount of time students are using technology and the amount of available 
devices increases, all staff must be mindful of its use and its place in the educational 
setting in order to narrow the opportunity gap between students of different economic, 
social, and cultural backgrounds.  
 
Factors Affecting the Use of Technology 
 Several additional factors that could affect teacher use of technology were tested 
using the data collected via the instrument. As the amount of devices available for 
students increases, predictably so does the frequency of technology use in the educational 
setting. Furthermore, when teachers feel they have a choice of which technologies to 
employ and that it is their own choice to use technology with students, the frequency of 
use also increases. Interestingly, teachers implied they have more choice than either 
administrators or technology staff report they do.  
 The most difficult obstacles and challenges staff face in attempting to use 
technology with students include time constraints and a lack of access to devices. 
Teachers and technology staff also report costs or funding of technology as one of their 
top obstacles, while administrators do not. The importance of time (or lack thereof) 
increases over time for teachers as they advance across their career. This reflects the 
statements they made regarding professional development and the need for time to work 
with what they learn.  When the challenge factors were grouped as one and tested against 
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other factors, the regression models discovered that as teachers age, the challenges 
become more difficult to overcome. Also, as the percentage of non-White students 
increases, staff report that challenges are harder to work through. Curiously, participants 
reported that as the number of economically disadvantaged students increases, the 
perception of those same challenges decreases. That may be because teachers already 
deal with a number of other challenges when working with low SES students, the 
challenges in using technology rate relatively low on their professional scale. This is an 
interesting avenue for further research as there were more than half of this studys 
participants (52.4%) who work in schools and districts with more than 50% of their 
students participating in the Federal free and reduced lunch program. Knowing why they 
determine certain barriers, obstacles, or challenges as less difficult to overcome than 
those who work with higher SES students could have wide applications to professional 
development and school improvement efforts.  
 
Perceptions of Technology’s Advantages and Disadvantages 
 There was general agreement among the administrators, teachers, and technology 
staff when it came to the advantages of using technology with students. Accessing up-to-
date information, supporting student academics, and individualization and/or 
personalization of the learning environment mentioned by all personnel groups among 
the very top responses. Only technology staff included building future skills or preparing 
for the future higher than all of those, and teachers and administrators mentioned the 
same advantage directly after the others listed above. After these top responses, in which 
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there was general agreement, different advantages were named by each of the personnel 
groups in very different orders. For teachers, their next priority advantage was its use as a 
student practice tool, while administrators saw technology being used as a 
communication and collaboration tool. Technology support staff indicated that its use 
for student project creation and presentation was their next highest advantageous use of 
technology for students.  
 Administrators and teachers reported a lack of funding or available technologies 
as their top disadvantage and a lack of technology support or technology not in working 
order as their second-highest disadvantage in using technology with students. 
Interestingly, technology support staff reported both of those areas very low, and instead 
concentrated on technology not being used effectively for teaching and learning as their 
most pressing disadvantage. For participants between 20 and 24 years of age or 65 years 
and older, technology support was not a concern. For all three respondent groups, 
distractions, inappropriate use and social media were in the top three disadvantages for 
technology integration. In fact, for the oldest participant group in the study, only two 
disadvantages were named: availability of technology devices and distractions or social 
media. 
 Overall, technology use in the educational environment was described as a great 
support tool for information access, student academic support, and for individualization 
and personalization. Frustrations were reported in the availability of devices for student 
use, old or non-functioning devices, and the inevitable distractions of inappropriate use 
and attractions of social media. This balance will not be foreign to school staff, but their 
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presence is part of the ongoing work leaders must be aware of in order to create 
successful opportunities for the implementation of technology resources for students. 
 
Opportunities for Further Study 
 Several implications for further research were surfaced by this study. Each 
implication on its own is a significant avenue for deeper examination of what can make a 
technology initiative or implementation more effective and, when aggregated, may paint 
a clearer picture of what practices encourage a successful technology integration cycle. 
Those areas of research include the following: 
•! Staff who work in buildings with higher numbers of economically 
disadvantaged students rated professional development higher than those 
whose percentages are lower. Is this due to teachers in underserved 
environments being more cognizant of the needs of high-quality training 
in order to reach their students better, or do they believe they are 
undertrained in providing an opportunity for students to close the 
opportunity gap? 
•! There were significant differences between what administrators and 
technology staff believe teachers want or need for professional 
development and what teachers themselves believe is necessary or useful. 
What are the most efficacious professional development opportunities and 
activities for teachers that lead to more successful technology 
implementations? 
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•! Age and gender factors were shown to have a statistically significant 
impact on teacher TPACK perceptions. How impactful are these two 
factors on teacher self-perception and their use of technology with 
students? 
•! Teachers who work with more students from a lower socio-economic 
background reported that their knowledge and skill with technology is 
higher than those who work with students of a higher economic status. 
How do school contexts (i.e., economically disadvantaged students, higher 
numbers of minority students, etc.) impact teacher knowledge and comfort 
with classroom-integrated technologies? 
These opportunities for further research are exciting avenues for further study into the 
why and how of powerful leadership practices for successful technology 
implementations. 
 
Putting It All Together 
 The purpose of this study was to understand a small portion of the myriad factors 
that affect school change and in this specific case, the challenges of integrating 
technology into the learning environment. It is clear from the results of this study that 
there is a disconnect between what leaders believe teachers need and want in terms of 
professional development and what teachers state they need and want. Finding the right 
balance between training and professional development that meets the needs of both 
teachers and of the overall school (or district) mission and vision will be a monumental 
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leadership challenge. Based upon the responses to the qualitative portion of the 
instrument, it is clear that the negative comments about professional development, its 
structure, and its methodology are not limited to technology-specific sessions and 
activities. This portion of the studys results may have more far-reaching impact upon 
how people in leadership positions decide to form and to provide professional 
development for a whole host of topics for maximum impact in the classroom.  
 Moreover, there is a striking difference of the perception of technological capacity 
and ability among the different personnel groups included in this study. Teachers 
believed themselves to be more capable with technology resources than either leaders or 
technology support staff did. Teasing out from where this difference of opinion comes 
must be part of a shared leadership model wherein teachers and school and district 
leaders can engage in open dialogue to better understand where teachers are and where 
schools want them to be when it comes to technology opportunities for students beyond 
testing and remediation activities. If different models of technology use are needed in 
order for schools to help close the opportunity gap for students, then an understanding of 
what teachers already know and how teachers engage in learning new pedagogical 
practices will be necessary. 
 Finally, it is clear from both the qualitative and quantitative data in this study that 
some obstacles and/or barriers must be overcome before schools can continue to move 
forward. Several of the barriers this researcher believed would have an impact upon 
technology integration, including filtering policies, pressure to teach to the test, or a 
general lack of support by leadership, were not factors that affected teacher use of 
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technology with students at all. In fact, it was the simpler, more obvious things that 
created the most angst and frustration among the studys participants: lack of access to 
devices, outdated or non-functional technology, lack of time to practice and plan, and 
support for technology issues when they arise for staff or students. As leaders toil to 
create better professional development opportunities based upon what teachers report 
they need and how they need it to be offered, they must also find budget opportunities to 
engage in sustainable technology fleet management to keep devices up to date and to 
provide the technology support necessary required to maintain that fleet. 
Successful Technology Implementation Cycle (STIC): A Theory of Action 
 By combining the results of the survey instrument and the review of literature, the 
researcher has developed a theory for successful technology implementations. The theory 
of action to ensuring a successful and scalable technology implementation at the school 
or district level has five critical aspects: mission and vision, goals, contexts, resource 
commitment, and evaluation and adjustment. These can be seen as a cycle as in Figure 6 
below. 
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Figure 6. Successful Technology Implementation Cycle (STIC). 
 
The school or districts mission and vision must provide direction for all aspects of the 
implementation, as they are described as critical organizational success factors in both the 
literature (Cordeiro & Cunningham, 2013; Deal & Peterson, 2009; Kotter, 1996; Morgan, 
1997), and by the survey participants in this study. From the organizations mission and 
vision, a set of goals should be developed in order to provide short and long-term 
milestones (Kotter, 1996) which can be measured in the evaluation step of the 
implementation cycle to determine success relative to the mission and vision.  
In order to understand the ways teachers learn, what they know, and what barriers 
they perceive, schools or districts need tools (such as TPACK) and theoretical 
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frameworks (such as CHAT) to learn the contexts in which the implementations adult 
learning requirements will take place so that professional development can best serve 
those needs. Gathering data about what teachers perceive their knowledge and skill level 
with technology, pedagogy and content by using Koehler and Mishras TPACK 
framework can help school and district leaders understand what topics are required for 
professional development. However, in order to provide the right kind of learning 
opportunities for teachers, leaders must also understand the school contexts (technology 
supports, peer supports, perceived barriers, student demographics, technology resource 
availability, etc.) for which the professional development is provided. Cultural Historical 
Activity Theory provides a framework for describing those contexts and a way to 
understand how they influence teacher learning. 
After learning about the contexts in which teachers perceive themselves teaching 
and attempting to implement technology successfully within their curriculum, leaders 
must be willing to commit resources to the implementation. In the review of literature, 
the importance of properly budgeting for both capital and non-capital resources for the 
long-term success of an implementation cycle (technology or otherwise) were described 
as paramount (Cordeiro & Cunningham, 2013; Deal & Peterson, 2009; Marzano, Waters 
& McNulty, 2005). The participants in the study also revealed that resource commitment 
was a critical barrier to success in procuring and supporting technology usage with 
students. The resource commitment should reflect the elements of long-term device fleet 
management, instructional and technical supports available, and the reduction of barriers 
for quality instructional utilization. 
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Finally, in order to measure the success of the implementation, the organization 
must be ready to evaluate the process and adjust as necessary if the results of the 
evaluation indicate the process is not meeting its specified goals or is not in line with the 
district or schools mission and vision. Evaluation can include follow up TPACK 
measurement, feedback from professional development sessions, or checking alignment 
with the vision and goals.  
The STIC theory describes the entire process as a cycle that is constantly 
renewing itself. This is similar to CHAT, in which learning is described as a constant 
process and not a singular event (Engeström, 2001; Feldman & Weiss, 2010). Each part 
of the STIC theory is dependent upon each of the others. That is, without a mission 
and/or vision, goals for the implementation cannot be developed. Without long and short-
term goals, the contexts and the needs of teachers cannot be fully understood nor can 
proper professional development be provided. If leaders do not commit resources, 
including devices, infrastructure, and personnel, the implementation has a far smaller 
chance of success. Without an evaluation of the implementation’s successes and 
challenges, adjustments cannot be made in order to reach the stated goals nor stay 
focused on the core mission of the school and district. 
The proposed Successful Technology Implementation Cycle (STIC) theory can be 
used as an implementation framework for planning a new technology initiative or for 
adjusting one currently in process. The researcher plans to develop the theory further in 
order to help districts collect the contextual information they need in order to plan and 
implement technology successfully in their respective districts. 
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 This study addressed the very important issue of the effective implementation of 
technology in schools. As our world changes more rapidly and schools rush to implement 
technology initiatives, this study points to the need to understand the specific needs of 
teachers in our schools.By spending time to better understand the learning needs of our 
teacher professionals, providing opportunities for them to share what they know and to 
grow together, and by providing more students the chance to use technological resources 
in a truly powerful way, we can help students access and make sense of the information-
rich world in which they live and become more engaged and empowered citizens.  
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[Email request of superintendents to request permission to contact staff in their district] 
 
Date: 
Dear ____________________________, 
 
My name is Joe Morelock, and I am the Executive Director of Secondary Programs and 
Technology for the Lake Oswego School District in Lake Oswego, Oregon. I am also an 
Education Doctorate candidate at Portland State University, and it is for this purpose that 
I am reaching out to you. My dissertation is a study of the combined effects of teacher 
self-efficacy, leadership practices, and professional development as they relate to the 
implementation of classroom educational technology. The results of the study will be 
analyzed to determine which aspects of those three areas have the most impact upon a 
successful education technology implementation. The aggregate results will be published 
both in the final dissertation as well as in a short best-practices handbook for education 
leaders at all levels. 
 
I am writing you to request permission to contact teachers, administrators, and 
technology support personnel in order to ask them to participate in my study. The 
participants will all be anonymous, and there will be no way to tie the responses to 
individuals or to schools/districts included in the study. There will be only one web link 
to the survey, and the questions will be tailored to each respondent depending upon the 
option they choose which best describes their role in the school or district. 
 
I thank you for your assistance in my research and if allowable, the permission to contact 
your staff about their participation. If you have any questions whatsoever about this 
request or the research itself, please feel free to contact me, Joseph Morelock, at 503-305-
xxxx, morelock@pdx.edu or my Portland State University doctoral candidate supervisor, 
Deborah Peterson, at (503) 725-xxxx, dpeterso@pdx.edu . 
 
Sincerely, 
 
 
Joseph Morelock 
Ed.D. Candidate 
Portland State University 
503-305-xxxx 
morelock@pdx.edu 
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[Email invitation for staff after receiving permission to contact them from superintendent 
or designee] 
 
<<District Name>> 
 
Dear Educator, 
 
 
My name is Joe Morelock, and I am the Executive Director of Secondary Programs and 
Technology for the Lake Oswego School District. I am also an Education Doctorate 
candidate at Portland State University, and it is for this purpose that I am reaching out to 
you. My dissertation is a study of the combined effects of teacher self-efficacy, 
leadership practices, and professional development as they relate to the implementation 
of classroom educational technology. The results of the study will be analyzed to 
determine which aspects of those three areas have the most impact upon a successful 
education technology implementation. The aggregate results will be published both in the 
final dissertation as well as in a short best-practices handbook for education leaders at all 
levels. 
 
I am writing you to request your participation in my study. All your answers will be 
confidential, and there will be no way to tie the responses to you or to your 
schools/districts. There will be only one web link to the survey, and the questions will be 
tailored to each person depending upon the option they choose which best describes their 
role in the school or district. With your superintendent's permission, I am contacting 
teachers, administrators, and technology personnel in your district for participation in this 
study. 
 
Again, your participation is voluntary. The researcher will not know if you have or have 
not participated. If you choose to participate, then let me thank you in advance for your 
assistance in my research. If you have any questions whatsoever about this request or the 
research itself, please feel free to contact me, Joe Morelock, at 503-305-
xxxx, morelock@pdx.edu or my Portland State University doctoral candidate supervisor, 
Deborah Peterson, at (503) 725-xxxx, dpeterso@pdx.edu . 
 
 
 
Here is the link to the online survey for the study: 
 
https://portlandstate.qualtrics.com//SE/?SID=SV_2a8cOV5MQynHPHT 
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Joe Morelock 
Ed.D. Candidate 
Portland State University 
morelock@pdx.edu 
 
 
 
 
Below is your Informed Consent for participation in this study - you will see this again 
at the survey URL (link) above if you choose to participate in the study: 
 
Introduction 
This is a research study that will attempt to measure the impact of leadership practices 
and teacher knowledge upon the successful integration of technology in the classroom. 
 
Procedures 
You will take part in a 28-question survey that should take approximately 15 minutes to 
complete. This questionnaire will be conducted with an online Qualtrics survey.                 
 
Risks  
Risks are minimal for involvement in this study. Supervisors will not know who has or 
has not done survey, and all data presented will be in an aggregate format (all the results 
will be combined, no individual responses will be reported). All participants will use the 
same link to complete the survey.                 
 
Benefits  
There are no direct benefits for participants. Participation in this study is voluntary, and 
by participating, respondents will not gain benefit in their workplace. However, it is 
hoped that through your participation, researchers will learn more about which practices 
and actions from administrators and teachers result in more successful technology 
integration projects. 
 
Confidentiality  
All data obtained from participants will be confidential and will only be reported in an 
aggregate format (by reporting only combined results and never reporting individual 
ones). Survey items which ask for state and district names will only be used by the 
researcher to pair responses to student demographic information available from the 
National Center for Education Statistics (NCES) and the US Census Bureau. If any data 
collected using the online using password-protected Qualtrics survey system is 
downloaded to a local device, that data will be kept on a locally-accessible, encrypted and 
password protected data storage device and will be maintained for a three year period 
after the publication of the research before being securely destroyed by the 
researcher.                                                
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Compensation  
There is no direct compensation for participation in this study. 
 
Participation 
Participation in this research study is completely voluntary. You have the right to 
withdraw at anytime or refuse to participate entirely without jeopardy to your 
employment. If you desire to withdraw before finishing the survey, please close your 
internet browser and no other action is required. If you desire to withdraw after you have 
completed the questionnaire, please notify the principal investigator at this 
email: morelock@pdx.edu with your approximate time and date of submission.   
 
Questions about the Research  
If you have questions regarding this study, you may contact the primary researcher, 
Joseph Morelock, at 503-305-xxxx, morelock@pdx.edu or his Portland State University 
doctoral candidate supervisor, Deborah Peterson, at (503) 725-xxxx, dpeterso@pdx.edu. 
 
Questions about your Rights as Research Participants 
If you have questions you do not feel comfortable asking the researcher, you may contact 
Deborah Peterson, at (503) 725-xxxx, dpeterso@pdx.edu  615 SW Harrison, Education 
Building, Office 506 U, Portland, OR 97207 
 
Joe Morelock 
Ed.D. Candidate 
Portland State University 
503-305-xxxx 
morelock@pdx.edu 
 
 
 
<<District Name>> 
Oregon District: <<OR District ID>> 
NCES ID: <<LEAID>> 
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APPENDIX B – Additional Results Tables 
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Table B2 
Participant demographics and experience 
  Teacher Admin Tech staff Total 
Ethnicity 
Hispanic or 
Latino 4.04% 2.53% 3.33% 3.82% 
Not Hispanic or 
Latino 95.96% 97.47% 96.67% 96.18% 
Race 
American Indian 
or Alaska Native 2.40% 3.75% 3.33% 2.61% 
Asian 1.66% 1.25% 0.00% 1.53% 
Black or African 
American 0.55% 0.00% 0.00% 0.46% 
Native Hawaiian 
or Other Pacific 
Islander 
0.37% 1.25% 6.67% 0.77% 
White 98.15% 97.50% 93.33% 97.85% 
Age category 
20 to 24 2.19% 0.00% 3.33% 1.97% 
25 to 34 22.04% 10.00% 10.00% 20.03% 
35 to 44 29.33% 37.50% 23.33% 30.05% 
45 to 54 30.97% 38.75% 26.67% 31.71% 
55 to 64 13.84% 12.50% 36.67% 14.72% 
65 or over 1.64% 1.25% 0.00% 1.52% 
Gender 
Male 24.86% 51.90% 46.67% 29.12% 
Female 75.14% 48.10% 53.33% 70.88% 
Experience 
as a teacher 
1-3 years 10.41% 4.94% 9.68% 9.72% 
4-6 years 8.98% 20.99% 0.00% 10.01% 
7-18 years 48.29% 45.68% 25.81% 46.94% 
19-30 years 26.39% 11.11% 6.45% 23.62% 
More than 30 
years 4.49% 4.94% 0.00% 4.33% 
I have never 
been a classroom 
teacher 1.44% 12.35% 58.06% 5.38% 
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Table B3 
 
Descriptive statistics (means and standard deviations) 
Variables Teachers Administrators Technology  Support Staff 
    
Minority 0.08 (0.27) 0.09 (0.28) 0.13 (0.35) 
Female 0.75 (0.43) 0.48 (0.50) 0.53 (0.51) 
Age 3.37 (1.09) 3.58 (0.88) 3.83 (1.15) 
Experience 3.01 (1.04) 2.53 (1.28) 1.13 (1.50) 
Free/Reduced Lunch Students 4.35 (1.95) 4.20 (2.04) 4.23 (1.89) 
Non-White Students 3.01 (1.72) 2.72 (1.48) 3.19 (1.42) 
Professional Development 1 2.41 (1.11) 2.78 (1.03) 2.27 (0.96) 
Professional Development 2 2.47 (1.14) 2.95 (1.05) 2.77 (1.18) 
Professional Development (Combined) 2.44 (1.05) 2.86 (0.98) 2.52 (0.99) 
Professional Development Relevancy 1 3.16 (1.16) 3.72 (0.93) 3.76 (0.77) 
Professional Development Relevancy 2 4.31 (0.85) 4.49 (0.70) 4.86 (0.36) 
Professional Development Relevancy 
(Combined) 
3.73 (0.74) 4.10 (0.63) 4.31 (0.43) 
Choice 4.15 (0.83) 3.77 (0.77) 3.64 (0.68) 
Technology Frequency 2.38 (1.00) 2.51 (0.81) 1.30 (0.54) 
Technology Ratio 1.45 (0.75) 2.54 (0.79) 1.45 (0.78) 
Teacher Influence 2.37 (1.17) … … 
Challenge (Combined) 2.06 (0.44) 2.13 (0.47) 2.08 (0.42) 
Technological Knowledge 3.59 (0.91) 2.99 (0.75) 2.60 (0.61) 
Technological-Content Knowledge 3.73 (0.98) 3.17 (0.99) 2.82 (0.82) 
Technological-Pedagogical Knowledge 3.73 (0.90) 3.25 (0.92) 3.00 (0.86) 
Technological-Pedagogical Content 
Knowledge 
3.81 (0.83) 3.32 (0.86) 3.04 (0.80) 
CHAT1 4.25 (0.77) 3.94 (0.67) 3.45 (1.06) 
CHAT2 3.52 (1.00) 2.89 (0.89) 2.73 (0.63) 
CHAT3 3.59 (0.95) 3.20 (0.95) 3.23 (0.87) 
CHAT4 3.47 (1.08) 2.92 (0.97) 2.91 (0.87) 
CHAT5 3.23 (1.15) 3.18 (0.99) 3.27 (1.08) 
CHAT6 3.13 (0.81) 3.62 (0.72) 3.64 (0.58) 
Usage 1 1.67 (0.77) 2.14 (0.56) 2.34 (0.48) 
Usage 2 2.90 (0.79) 3.03 (0.46) 3.07 (0.46) 
Usage 3 2.93 (0.77) 2.96 (0.53) 2.93 (0.37) 
Usage 4 2.33 (0.97) 2.72 (0.74) 3.14 (0.69) 
Usage 5 2.33 (0.92) 2.89 (0.64) 2.76 (0.64) 
Usage 6 2.27 (0.93) 2.64 (0.74) 2.48 (0.74) 
Usage 7 2.71 (1.21) 3.58 (0.64) 3.69 (0.54) 
Usage 8 2.80 (0.88) 2.80 (0.63) 2.86 (0.58) 
Usage 9 2.63 (0.92) 2.66 (0.68) 2.69 (0.60) 
Support 1 3.92 (0.94) 3.86 (0.79) 3.96 (1.08) 
Support 2 3.96 (0.80) 3.93 (0.75) 3.77 (0.91) 
Support 3 3.20 (1.21) 3.34 (1.03) 3.50 (0.91) 
Barrier 1 3.55 (0.75) 3.65 (0.64) 3.43 (0.75) 
Barrier 2 3.30 (0.68) 3.56 (0.68) 3.52 (0.81) 
Barrier 3 3.29 (0.66) 3.43 (0.61) 3.38 (0.59) 
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Note. Values in parentheses are standard deviations. 
 
 
Table B4 
 
MANOVA results for Professional Development 1 and Professional Development 2 
Test Criteria Values F 
Degrees of Freedom 
p η2 
Hypotheses Error 
       
Pillai's Trace 0.032 4.666 4 1166 .001 0.016 
Wilks' Lambda 0.969 4.663 4 1164 .001 0.016 
Hotelling's Trace 0.032 4.660 4 1162 .001 0.016 
Roy's Largest Root 0.022 6.422 2 583 .002 0.022 
       
 
 
 
 
Table B5 
 
ANOVA results for Professional Development 1 and Professional Development 2 
Test Criteria 
Type III 
Sums of 
Squares 
Degrees of 
Freedom 
Mean 
Square F p η
2 
       
Professional Development 1 9.513 2 4.756 3.986 .019 0.013 
Professional Development 2 15.864 2 7.932 6.185 .002 0.021 
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Table B6 
 
Results of Tukeys HSD post hoc test 
Dependent Variable Multiple Comparisons Mean Difference SE p 
     
Professional 
Development 1 
Teacher vs. Administrator -0.37 0.137 .020 
Teacher vs. Technology Support Staff 0.14 0.220 .791 
 Administrator vs. Teacher 0.37 0.137 .020 
 Administrator vs. Technology Support 
Staff 
0.51 0.249 .101 
 Technology Support Staff vs. Teacher -0.14 0.220 .791 
 Technology Support Staff vs. 
Administrator 
-0.51 0.249 .101 
     
Professional 
Development 2 
Teacher vs. Administrator -0.48 0.142 .002 
Teacher vs. Technology Support Staff -0.30 0.228 .384 
 Administrator vs. Teacher 0.48 0.142 .002 
 Administrator vs. Technology Support 
Staff 
0.18 0.259 .775 
 Technology Support Staff vs. Teacher 0.30 0.228 .384 
 Technology Support Staff vs. 
Administrator 
-0.18 0.259 .775 
     
 
 
Table B7 
 
Results of quantile regression model for Professional Development (Combined) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 2.046*** 1.821*** 0.373 .000 
Administration 0.366** 0.429 0.268 .102 
Technology Support Staff 0.004 0.393 0.337 .235 
Minority 0.077 0.071 0.240 .775 
Female -0.109 -0.214 0.195 .276 
Age 0.048 0.071 0.072 .328 
Free/Reduced Lunch Students 0.084*** 0.107* 0.055 .040 
Non-White Students -0.019 -0.036 0.047 .417 
     
Note. Model quality indicators for the OLS regression are R2 = 0.041 and F(7,559) = 3.412, p = .001.  
*p < .05. **p < .01. ***p < .001. 
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Table B8 
 
Results of quantile regression model for Professional Development Relevancy (Combined) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.471*** 3.254*** 0.314 .000 
Administration 0.393*** 0.381* 0.178 .027 
Technology Support Staff 0.590*** 0.611** 0.207 .004 
Minority -0.056 -0.056 0.190 .792 
Female 0.024 -0.056 0.167 .714 
Age 0.032 0.079 0.053 .144 
Free/Reduced Lunch Students 0.016 0.040 0.032 .233 
Non-White Students 0.026 0.024 0.036 .491 
     
Note. Model quality indicators for the OLS regression are R2 = 0.058 and F(7,524) = 4.584, p < .001. 
*p < .05. **p < .01. ***p < .001. 
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Table B9     
Frequency of responses about professional development sorted by all participants  
 Admin (n=78) 
Teacher 
(n=537) 
Tech 
(n=26) 
All 
(n=641) 
Direct application to the classroom / relevant-
effective use strategies 
30.8% 28.3% 15.4% 28.1% 
Collaborating with peers / talk with peers / share 
ideas 
21.8% 18.1% 30.8% 19.0% 
Time to practice / time to plan 9.0% 17.1% 11.5% 15.9% 
Practical/meaningful information / grade or 
content area appropriate 
20.5% 13.6% 15.4% 14.5% 
Well-prepared presenters / expert presenters 11.5% 13.2% 15.4% 13.1% 
Hands-on / real-world 15.4% 12.8% 3.8% 12.8% 
Can't think of positive experience / district lacks 
good PD 
2.6% 9.7% 23.1% 9.4% 
Access/exposure to new 
resources/tools/skills/techniques/ strategies 
15.4% 7.8% 11.5% 8.9% 
Relevant / useful / informative 12.8% 6.5% 7.7% 7.3% 
When peer teachers lead the sessions 6.4% 6.0% 7.7% 6.1% 
Talk with peers / share ideas 5.1% 5.8% 15.4% 6.1% 
Differentiation / leveled for skill/knowledge levels 3.8% 5.6% 0.0% 5.1% 
Follow up sessions / coaching model / feedback 9.0% 3.9% 0.0% 4.4% 
Pro dev. better out of district / conferences / learn 
on my own 
1.3% 4.7% 3.8% 4.2% 
Engaging / engaging content 12.8% 2.6% 3.8% 3.9% 
Learning to engage learners / student learning 
outcomes 
6.4% 3.4% 0.0% 3.6% 
Participants choose topics / session choice 0.0% 3.4% 11.5% 3.3% 
Learning to use tech from my own classroom 0.0% 2.4% 0.0% 2.0% 
Staff concerns/interests/input for content/needs 2.6% 1.1% 11.5% 1.7% 
Observing "master" or other teachers use tech 2.6% 0.9% 0.0% 1.1% 
Focus on one topic/school-wide focus/focused 0.0% 1.1% 0.0% 0.9% 
Teacher knowledge of tech and pedagogy 1.3% 0.6% 0.0% 0.6% 
Content available online / convenience / time-
shifted 
0.0% 0.6% 0.0% 0.5% 
Not focused on level I teach 0.0% 0.4% 0.0% 0.3% 
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Table B12 
 
Results of quantile regression model for Technology Frequency 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 0.911** 1.500*** 0.302 .000 
Choice 0.065 0.000 0.045 1.000 
Technology Ratio 0.515*** 0.500* 0.232 .032 
Teacher Influence 0.103** 0.000 0.021 1.000 
Minority 0.017 0.000 0.210 1.000 
Female 0.054 0.000 0.028 1.000 
Age 0.011 0.000 0.015 1.000 
Experience -0.018 0.000 0.022 1.000 
Free/Reduced Lunch Students 0.025 0.000 0.005 1.000 
Non-White Students 0.012 0.000 0.007 1.000 
     
Note. Model quality indicators for the OLS regression are R2 = 0.203 and F(9,457) = 13.010, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
 
 
 
Table B13 
 
Results of quantile regression model for Challenge (Combined) 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 1.860** 1.799*** 0.128 .000 
Administration 0.088 0.077 0.086 .370 
Technology Support Staff 0.044 0.096 0.095 .312 
Minority -0.050 -0.145 0.086 .094 
Female 0.050 0.095 0.067 .158 
Age 0.048** 0.081** 0.027 .003 
Free/Reduced Lunch Students -0.024* -0.035 0.019 .063 
Non-White Students 0.036** 0.037 0.026 .147 
     
Note. Model quality indicators for the OLS regression are R2 = 0.036 and F(7,525) = 2.835, p = .007. 
*p < .05. **p < .01. ***p < .001. 
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Table B14 
 
Results of quantile regression model for Technological Knowledge 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.884*** 3.749*** 0.206 .000 
Administration -0.700*** -0.697*** 0.126 .000 
Technology Support Staff -1.056*** -1.249*** 0.245 .000 
Technology Frequency 0.130*** 0.149** 0.053 .005 
Technology Ratio 0.033 0.080 0.072 .265 
Minority 0.257* 0.284 0.148 .056 
Female -0.372*** -0.370*** 0.093 .000 
Age -0.161*** -0.123** 0.046 .008 
Free/Reduced Lunch Students 0.058** 0.065* 0.030 .032 
Non-White Students -0.033 -0.046 0.031 .141 
     
Note. Model quality indicators for the OLS regression are R2 = 0.200 and F(9,588) = 16.400, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
 
 
 
Table B15 
 
Results of quantile regression model for Technological Content Knowledge 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.116*** 4.000*** 0.107 .000 
Administration -0.643*** -1.000** 0.317 .008 
Technology Support Staff -0.974*** -1.000* 0.458 .029 
Technology Frequency 0.173*** 0.000 0.024 1.000 
Technology Ratio 0.142* 0.000 0.020 1.000 
Minority 0.174 0.000 0.381 1.000 
Female -0.208* 0.000 0.031 1.000 
Age -0.021 0.000 0.005 1.000 
Free/Reduced Lunch Students 0.085*** 0.000 0.018 1.000 
Non-White Students -0.049 0.000 0.012 1.000 
     
Note. Model quality indicators for the OLS regression are R2 = 0.160 and F(9,583) = 12.340, p < .001. 
*p < .05. **p < .01. ***p < .001. 
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Table B16 
 
Results of quantile regression model Technological Pedagogical Knowledge 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.308*** 4.000*** 0.181 .000 
Administration -0.570*** -0.500 0.291 .086 
Technology Support Staff -0.867*** -1.000*** 0.229 .000 
Technology Frequency 0.170*** 0.000 0.050 1.000 
Technology Ratio 0.199*** 0.000 0.065 1.000 
Minority 0.179 0.000 0.082 1.000 
Female -0.312*** 0.000 0.112 1.000 
Age -0.038 0.000 0.020 1.000 
Free/Reduced Lunch Students 0.031 0.000 0.021 1.000 
Non-White Students -0.016 0.000 0.013 1.000 
     
Note. Model quality indicators for the OLS regression are R2 = 0.165 and F(9,583) = 12.830, p < .001. 
*p < .05. **p < .01. ***p < .001. 
 
 
 
Table B17 
 
Results of quantile regression model for Technological Pedagogical Content Knowledge 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 3.242*** 3.714*** 0.212 .000 
Administration -0.562*** -0.500* 0.219 .023 
Technology Support Staff -0.872*** -0.762** 0.239 .002 
Technology Frequency 0.153*** 0.071 0.048 .133 
Technology Ratio 0.189*** 0.095 0.071 .182 
Minority 0.159 0.048 0.097 .623 
Female -0.231** -0.143 0.091 .118 
Age -0.002 0.000 0.028 1.000 
Free/Reduced Lunch Students 0.029 0.024 0.020 .224 
Non-White Students -0.011 -0.024 0.021 .246 
     
Note. Model quality indicators for the OLS regression are R2 = 0.167 and F(9,578) = 12.860, p < .001. 
*p < .05. **p < .01. ***p < .001. 
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Table B25 
 
Results of quantile regression model for Usage 9 
Covariates OLS Estimate 
τ = 0.50 
β SE p 
     
Intercept 1.591*** 1.219*** 0.323 .000 
Administration 0.007 -0.201 0.144 .164 
Technology Support Staff -0.032 -0.146 0.187 .435 
Technology Frequency 0.217*** 0.324*** 0.057 .000 
Technology Ratio 0.254*** 0.274** 0.082 .001 
Minority 0.003 0.146 0.170 .390 
Female -0.040 -0.046 0.111 .682 
Age 0.070* 0.119* 0.046 .010 
Free/Reduced Lunch Students -0.022 -0.027 0.030 .360 
Non-White Students 0.012 0.018 0.032 .571 
     
Note. Model quality indicators for the OLS regression are R2 = 0.143 and F(9,595) = 11.050, p < .001. 
*p < .05. **p < .01. ***p < .001. 
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Table B26     
Advantages and disadvantages to using technology with students, sorted by all participants  
 Admin (n=78) 
Teacher 
(n=537) 
Tech 
(n=26) 
All 
(n=641) 
Access information easily / current resources 30.8% 29.6% 30.8% 29.8% 
Availability of technology  / Money / Funding 23.1% 29.4% 3.8% 27.6% 
Student academics / Organization 32.1% 26.6% 26.9% 27.3% 
Student engagement / Interest / Motivation 25.6% 26.6% 23.1% 26.4% 
Tech support lacking / tech not working / network slow / 
tech old 
15.4% 22.2% 3.8% 20.6% 
Student individualization / personalization 23.1% 19.6% 26.9% 20.3% 
Building student skills / Preparing for future 21.8% 19.0% 34.6% 20.0% 
Distractions / Inappropriate use / Social media 10.3% 17.5% 19.2% 16.7% 
Student practice 7.7% 12.5% 15.4% 12.0% 
Student (project) creation / demonstration of learning 7.7% 11.7% 19.2% 11.5% 
Student communication or collaboration tool 9.0% 9.7% 11.5% 9.7% 
Not used effectively for learning/teaching 11.5% 7.8% 23.1% 8.9% 
Feedback loop / Data collection (teacher) / real time 
monitoring 
7.7% 8.8% 7.7% 8.6% 
Access to real-world experiences (or info) 7.7% 7.8% 15.4% 8.1% 
Students have low tech skill level 1.3% 8.8% 7.7% 7.8% 
Less teacher control / supervision or management issues 5.1% 7.8% 3.8% 7.3% 
Equity (low access) to tech or tech experience (home) 7.7% 6.0% 0.0% 5.9% 
Time to prep / Time 1.3% 6.1% 0.0% 5.3% 
Teacher PD (training) needed / Low teacher ability w/ 
tech 
12.8% 2.8% 11.5% 4.4% 
Less teacher prep / less paper / enhance teaching 
practices 
2.6% 3.7% 15.4% 4.1% 
Equity (access) for students (home) 6.4% 3.5% 0.0% 3.7% 
Student sees tech as toy/entertainment, not learning tool 1.3% 3.2% 0.0% 2.8% 
Time used for assessments 0.0% 2.6% 0.0% 2.2% 
Screen time / Anti-social behavior / Isolation 0.0% 2.4% 0.0% 2.0% 
Student creativity 0.0% 0.9% 3.8% 0.9% 
     
Note. Shaded items are considered “disadvantages” and non-shaded items are considered “advantages.” 
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Table B29     
All obstacles that influence technology integration grouped by role and sorted by all participants 
 Admin (n=78) 
Teacher 
(n=537) 
Tech 
(n=26) 
All 
(n=641) 
Lack of access to devices 24.4% 35.2% 23.1% 33.4% 
Lack of time 10.3% 17.5% 19.2% 16.7% 
Teacher professional development missing 23.1% 11.7% 38.5% 14.2% 
Teacher knowledge of tech and pedagogy 7.7% 10.6% 7.7% 10.1% 
Costs/Funding 21.8% 8.6% 7.7% 10.1% 
Outdated/old tech 6.4% 7.3% 7.7% 7.2% 
Tech support/lack of 6.4% 7.3% 7.7% 7.2% 
Internet/network slow/unreliable 9.0% 5.8% 23.1% 6.9% 
Equity of student access 9.0% 6.1% 0.0% 6.2% 
Tech doesn't work 1.3% 6.0% 3.8% 5.3% 
District/school systems/vision 6.4% 4.7% 7.7% 5.0% 
Lack of resource 5.1% 4.5% 3.8% 4.5% 
Other tech policy/practice 3.8% 3.4% 7.7% 3.6% 
Student behaviors 1.3% 3.0% 3.8% 2.8% 
Teacher not knowing how to choose tech 10.3% 1.5% 7.7% 2.8% 
Log in time/Lab management 0.0% 3.2% 0.0% 2.7% 
Student training or education 2.6% 2.0% 7.7% 2.3% 
Filtering/blocking policy/practice 1.3% 2.0% 3.8% 2.0% 
Student distraction 0.0% 2.2% 0.0% 1.9% 
Lack of accessories/Peripheral devices 0.0% 2.0% 3.8% 1.9% 
Students misuse tech 0.0% 1.1% 0.0% 0.9% 
Student tech issues 0.0% 1.1% 0.0% 0.9% 
Assessment/SBAC/CCSS 1.3% 0.9% 0.0% 0.9% 
Keeping tech current 0.0% 0.9% 0.0% 0.8% 
Student-to-device ratio (negative) 0.0% 0.7% 0.0% 0.6% 
Teacher reluctance/resistance 1.3% 0.2% 7.7% 0.6% 
No obstacles / Nonea 0.0% 0.4% 0.0% 0.3% 
     
Note. aSome respondents specifically used “no obstacles” or “none” in their response. 
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Table B31 
Support statements that influence technology integration, grouped by role 
Support statement % Teachers Admin Tech Support 
(Teachers)  
I feel that my school leadership 
supports my use of technology 
with students 
 
(Admin & Tech Support) 
I feel that my leadership supports 
our teachers' use of technology 
with students 
Strongly agree 26.4% 16.4% 34.6% 
Agree 50.9% 61.6% 42.3% 
Neither Agree 
nor Disagree 
14.4% 13.7% 11.5% 
Disagree 5.2% 8.2% 7.7% 
Strongly 
disagree 
3.1% 0.0% 3.9% 
(Teachers)  
I feel that my teaching peers 
support my use of technology with 
students. 
 
(Admin & Tech Support) 
I feel that teachers' peers support 
the use of technology with 
students. 
Strongly agree 23.3% 16.4% 19.2% 
Agree 55.1% 67.2% 46.2% 
Neither Agree 
nor Disagree 
17.3% 11.0% 30.8% 
Disagree 3.1% 4.1% 0.0% 
Strongly 
disagree 
1.3% 1.4% 3.9% 
(Teachers)  
I can get adequate technology 
support for issues that arise for me 
or for my students. 
 
(Admin & Tech Support) 
I feel that teachers can get 
adequate technology support for 
issues that arise for themselves or 
for their students. 
Strongly agree 13.5% 6.9% 7.7% 
Agree 35.6% 49.3% 53.9% 
Neither Agree 
nor Disagree 
17.5% 20.6% 19.2% 
Disagree 24.3% 17.8% 19.2% 
Strongly 
disagree 
9.2% 5.5% 0.0% 
Note.  
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Table B32 
Top responses to obstacles that influence technology integration, grouped by role 
Role % Category of response 
Teacher 
(n=537) 
35.2% Lack of access to devices 
17.5% Lack of time 
11.7% Teacher professional development missing 
10.6% Teacher knowledge of tech and pedagogy 
8.6% Costs/Funding 
7.3% Outdated/old tech 
7.3% Tech support/lack of 
6.1% Equity of student access 
Administrator 
(n=78) 
24.4% Lack of access to devices 
23.1% Teacher professional development missing 
21.8% Costs/Funding 
10.3% Lack of time 
10.3% Teacher not knowing how to choose tech 
9.0% Equity of student access 
9.0% Internet/network slow/unreliable 
7.7% Teacher knowledge of tech and pedagogy 
Tech Support 
(n=26) 
38.5% Teacher professional development missing 
23.1% Lack of access to devices 
23.1% Internet/network slow/unreliable 
19.2% Lack of time 
7.7% Teacher knowledge of tech and pedagogy 
7.7% Costs/Funding 
7.7% Outdated/old tech 
7.7% Tech support/lack of 
Note.  
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Table B33 
Top responses to obstacles to using technology with students, grouped by years of teaching 
experience 
Experience % Category of response 
1-3 years teaching 
(n=58)  
25.9% Lack of access to devices 
12.1% Lack of time 
12.1% Costs/Funding 
4-6 years teaching 
(n=66) 
31.8% Lack of access to devices 
12.1% Lack of time 
12.1% Teacher professional development missing 
7-18 years teaching  
(n=303) 
36.6% Lack of access to devices 
17.8% Lack of time 
14.9% Teacher knowledge of tech and pedagogy 
19-30 years teaching  
(n=154) 
29.9% Lack of access to devices 
18.8% Teacher professional development missing 
17.5% Lack of time 
More than 30 years 
teaching (n=29) 
48.3% Lack of access to devices 
24.1% Lack of time 
13.8% Costs/Funding 
No teaching 
experience 
(n=31) 
22.6% Lack of access to devices 
19.4% Teacher professional development missing 
12.9% Lack of timea 
 
Notes. aTied with “Lack of resource” 
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Table B34 
Top responses to district- or school-provided professional development, grouped by participant role 
Role % Category of response 
Administrator 
(n=78) 
30.8% Direct application to the classroom / Relevant-effective use strategies 
20.5% Practical/meaningful information / grade or content area appropriate 
21.8% Collaborating with peers / talk with peers / share ideas 
15.4% Access/exposure to new resources, tools, skills, techniques, strategies 
15.4% Hands-on / Real-world 
12.8% Relevant / useful / informative 
12.8% Engaging / engaging content 
9.0% Follow up sessions / coaching model / feedback 
9.0% Time to practice / Time to plan 
Teacher 
(n=537) 
28.3% Direct application to the classroom / Relevant-effective use strategies 
18.1% Collaborating with peers / talk with peers / share ideas 
17.1% Time to practice / Time to plan 
13.6% Practical/meaningful information / grade or content area appropriate 
13.2% Well-prepared presenters / Expert presenters 
12.8% Hands-on / Real-world 
9.7% Can't think of positive experience / District lacks good PD 
7.8% Access/exposure to new resources/tools/skills/techniques/ strategies 
6.5% Relevant / useful / informative 
Tech Support 
(n=26) 
30.8% Collaborating with peers / talk with peers / share ideas 
23.1% Can't think of positive experience / District lacks good PD 
15.4% Direct application to the classroom / Relevant-effective use strategies 
15.4% Practical/meaningful information / grade or content area appropriate 
15.4% Well-prepared presenters / Expert presenters  
11.5% Time to practice / Time to plan 
11.5% Access/exposure to new resources/tools/skills/techniques/ strategies 
11.5% Participants choose topics / session choice 
11.5% Staff concerns/interests/input for content/needs 
   
Note.  
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Table B35 
Top responses to district- or school-provided professional development, grouped by years of 
teaching experience 
Experience % Category of response 
1-3 years 
teaching 
(n=58)  
24.1% Direct application to the classroom / Relevant-effective use 
strategies 
20.7% Collaborating with peers / talk with peers / share ideas 
19.0% Hands-on / Real-world 
19.0% Access/exposure to new resources, tools, skills, techniques, 
strategies 
4-6 years 
teaching 
(n=66) 
27.3% Direct application to the classroom / Relevant-effective use 
strategies 
18.2% Well-prepared presenters / Expert presenters 
15.2% Relevant / Useful / Informative 
13.6% Collaborating with peers / talk with peers / share ideas 
7-18 years 
teaching  
(n=303) 
32.0% Direct application to the classroom / Relevant-effective use 
strategies 
21.8% Collaborating with peers / talk with peers / share ideas 
19.8% Time to practice / Time to plan 
17.2% Practical/meaningful information / grade or content area appropriate 
19-30 years 
teaching  
(n=154) 
26.6% Direct application to the classroom / Relevant-effective use 
strategies 
18.8% Time to practice / Time to plan 
14.3% Practical/meaningful information / grade or content area appropriate 
13.0% Collaborating with peers / talk with peers / share ideas 
More than 30 
years teaching 
(n=29) 
27.6% Collaborating with peers / talk with peers / share ideas 
24.1% Direct application to the classroom / Relevant-effective use 
strategies 
24.1% Well-prepared presenters / Expert presenters 
20.7% Time to practice / Time to plan 
No teaching 
experience 
(n=31) 
32.3% Can't think of positive experience / District lacks good PD 
22.6% Collaborating with peers / talk with peers / share ideas 
16.1% Well-prepared presenters / Expert presenters 
16.1% Collaborating with peers 
 
Notes.  
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Table B36 
Top responses to district- or school-provided professional development, grouped participant age 
group 
Participant age % Category of response 
Age 
20 to 24 
(n=12) 
25.0% Direct application to the classroom / Relevant-effective use 
strategies 
25.0% Can't think of positive experience / District lacks good PD 
16.7%a Access/exposure to new resources, tools, skills, techniques, 
strategies 
Age 
25 to 34 
(n=127) 
33.1% Direct application to the classroom / Relevant-effective use 
strategies 
16.5% Hands-on / Real-world 
15.7% Well-prepared presenters / Expert presenters 
Age 
35 to 44 
(n=189) 
28.0% Direct application to the classroom / Relevant-effective use 
strategies 
21.2% Time to practice / Time to plan  
18.5% Collaborating with peers 
Age 
45 to 54 
(n=202) 
28.7% Direct application to the classroom / Relevant-effective use 
strategies 
18.3% Time to practice / Time to plan  
11.9%b Access/exposure to new resources, tools, skills, techniques, 
strategies 
Age 
55 to 64 
(n=94) 
22.3% Direct application to the classroom / Relevant-effective use 
strategies 
19.1% Practical/meaningful information / grade or content area 
appropriate 
16.0% Time to practice / Time to plan 
Age 
65 + 
(n=9) 
44.4% Well-prepared presenters / Expert presenters 
22.2% Practical/meaningful information / grade or content area 
appropriate 
22.2%c Follow up sessions / coaching model / feedback 
 
Notes. aTied with “well-prepared or expert presenters.” bTied with “hands-on or real-world 
experiences.” cTied with “relevant, useful, or informative.” 
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APPENDIX C – Figures for Quantitative Results 
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Figure C2. Frequency and density distribution for the teaching Experience 
variable. 
Figure C1. Frequency and density distribution for the Age variable. 
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Figure C2 
. 
Figure C4. Frequency and density distribution for the Non-White variable. 
Figure C3. Frequency and density distribution for the Free and Reduced 
Lunch variable. 
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Figure C4 
  
Figure C6. Frequency and density distribution for the Professional 
Development 2 variable. 
Figure C5. Frequency and density distribution for the Professional 
Development 1 variable. 
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Figure C8. Frequency and density distribution for the Professional 
Development Relevancy 1 variable. 
Figure C7. Frequency and density distribution for the Professional 
Development (Combined) variable. 
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Figure C10. Frequency and density distribution for the Professional 
Development Relevancy (Combined) variable. 
Figure C9. Frequency and density distribution for the Professional 
Development Relevancy 2 variable. 
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Figure C12. Frequency and density distribution for the Technology Frequency 
variable. 
Figure C11. Frequency and density distribution for the teacher Choice 
variable. 
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Figure  
Figure C14. Frequency and density distribution for the Teacher Influence 
variable 
Figure C13. Frequency and density distribution for the Technology Ratio 
variable. 
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Figure C14. Frequency and density distribution for the Teacher Influence variable 
  
Figure C16. Frequency and density distribution for the Challenge 2 variable. 
Figure C15. Frequency and density distribution for the Challenge 1 variable. 
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Figure C18. Frequency and density distribution for the Challenge 4 variable. 
Figure C17. Frequency and density distribution for the Challenge 3 variable. 
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Figure C18 
Figure C20. Frequency and density distribution for the Challenge 6 variable. 
Figure C19. Frequency and density distribution for the Challenge 5 variable. 
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Figure C20.  
 
Figure C22. Frequency and density distribution for the Challenge (Combined) 
variable. 
Figure C21. Frequency and density distribution for the Challenge 7 variable. 
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Figure C22 
Figure C24. Frequency and density distribution for the Technological Content 
Knowledge variable. 
Figure C23. Frequency and density distribution for the Technological 
Knowledge variable. 
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Figure C24.  
Figure C26. Frequency and density distribution for the Technological 
Pedagogical Content Knowledge variable. 
Figure C25. Frequency and density distribution for the Technological 
Pedagogical Knowledge variable. 
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Figure  
Figure C28. Frequency and density distribution for the Chat 2 variable. 
Figure C27. Frequency and density distribution for the Chat 1 variable. 
Figure C28. Frequency and density distribution for the Chat 2 variable. 
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Figure C29. 
Figure C29. Frequency and density distribution for the Chat 3 variable. 
Figure C30. Frequency and density distribution for the Chat 4 variable. 
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Figure C30.  
Figure C31. Frequency and density distribution for the Chat 5 variable. 
  
Figure C31. Frequency and density distribution for the Chat 5 variable. 
Figure C32. Frequency and density distribution for the Chat 6 variable. 
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Figure C33.  
Figure C33. Frequency and density distribution for the Technology Confidence 
variable. 
Figure C34. Frequency and density distribution for the Usage 1 variable. 
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Figure C34. 
Figure C36. Frequency and density distribution for the Usage 3 variable. 
Figure C35. Frequency and density distribution for the Usage 2 variable. 
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Figure C35. 
Figure C38. Frequency and density distribution for the Usage 5 variable. 
Figure C37. Frequency and density distribution for the Usage 4 variable. 
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Figure C38.  
Figure C40. Frequency and density distribution for the Usage 7 variable. 
Figure C39. Frequency and density distribution for the Usage 6 variable. 
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Figure C39.  
  
Figure C42. Frequency and density distribution for the Usage 9 variable. 
Figure C41. Frequency and density distribution for the Usage 8 variable. 
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APPENDIX D – Correlation Matrices for Quantitative Results  
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Table D1 
 
Correlation matrix for Professional Development (Combined) 
Variables 1 2 3 4 5 6 7 8 
         
1. Professional Development         
2. Administration .132        
3. Technology Support Staff .005 -.082       
4. Minority .026 .005 .039      
5. Female -.068 -.186 -.085 .011     
6. Age .053 .055 .085 -.019 -.023    
7. Free/Reduced Lunch Students .129 -.024 -.011 .057 .063 -.046   
8. Non-White Students .033 -.059 .028 .103 .113 -.064 .468  
         
 
 
 
 
 
 
 
 
Table D2 
 
Correlation matrix for Professional Development Relevancy (Combined) 
Variables 1 2 3 4 5 6 7 8 
         
1. Professional Development 
Relevancy 
        
2. Administration .155        
3. Technology Support Staff .138 -.082       
4. Minority -.011 .005 .039      
5. Female -.027 -.186 -.085 .011     
6. Age .064 .055 .085 -.019 -.023    
7. Free/Reduced Lunch Students .054 -.024 -.011 .057 .063 -.046   
8. Non-White Students .060 -.059 .028 .103 .113 -.064 .468  
         
 
 
 
  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
216 
 
  
 
  
IN
FL
U
EN
CI
N
G
 T
EA
CH
ER
 A
D
O
PT
IO
N
 O
F 
TE
CH
N
O
LO
G
Y
  
 21
6 
   Ta
bl
e 
D
3 
 Co
rr
el
at
io
n 
m
at
rix
 fo
r T
ec
hn
ol
og
y 
Fr
eq
ue
nc
y 
V
ar
ia
bl
es
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10
 
 
 
 
 
 
 
 
 
 
 
 
1.
 T
ec
hn
ol
og
y 
Fr
eq
ue
nc
y 
 
 
 
 
 
 
 
 
 
 
2.
 C
ho
ic
e 
.1
32
 
 
 
 
 
 
 
 
 
 
3.
 T
ec
hn
ol
og
y 
R
at
io
 
.4
27
 
.1
26
 
 
 
 
 
 
 
 
 
4.
 T
ea
ch
er
 In
flu
en
ce
 
.1
88
 
.2
57
 
.1
58
 
 
 
 
 
 
 
 
5.
 M
in
or
ity
 
.0
50
 
.1
07
 
.0
95
 
-.0
13
 
 
 
 
 
 
 
6.
 F
em
al
e 
.0
21
 
-.1
12
 
.0
41
 
-.1
37
 
-.0
41
 
 
 
 
 
 
7.
 A
ge
 
-.0
36
 
-.0
34
 
-.0
40
 
-.0
97
 
-.0
07
 
-.0
39
 
 
 
 
 
8.
 E
xp
er
ie
nc
e 
-.0
55
 
.0
20
 
-.0
60
 
-.1
18
 
.0
26
 
-.0
32
 
.6
40
 
 
 
 
9.
 F
re
e/
R
ed
uc
ed
 L
un
ch
 S
tu
de
nt
s 
.1
40
 
.0
07
 
.2
29
 
-.0
76
 
.0
84
 
.0
49
 
-.1
03
 
-.1
37
 
 
 
10
. N
on
-W
hi
te
 S
tu
de
nt
s 
.1
06
 
.0
35
 
.1
67
 
-.0
56
 
.1
09
 
.1
08
 
-.0
69
 
-.0
48
 
.4
61
 
 
 
 
 
 
 
 
 
 
 
 
 
                 
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
217 
 
 
Table D4 
 
Correlation matrix for Challenge (Combined) 
Variables 1 2 3 4 5 6 7 8 
         
1. Challenge (Combined)         
2. Administration .056        
3. Technology Support 
Staff .023 -.074 
      
4. Minority -.027 .009 .011      
5. Female .042 -.189 -.108 -.007     
6. Age .117 .067 .068 -.034 -.034    
7. Free/Reduced Lunch 
Students -.052 -.018 -.051 .046 .060 -.066 
  
8. Non-White Students .076 -.058 .009 .095 .111 -.078 .455  
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Table D9 
 
Correlation matrix for CHAT 1 
Variables 1 2 3 4 5 6 7 8 
         
1. CHAT 1         
2. Administration -.118        
3. Technology Support Staff -.191 -.076       
4. Minority .001 .002 .007      
5. Female -.025 -.198 -.120 .000     
6. Age -.135 .070 .063 -.024 -.032    
7. Free/Reduced Lunch 
Students .047 -.017 -.058 .065 .072 -.067  
 
8. Non-White Students .018 -.049 .009 .112 .110 -.065 .455  
         
 
 
 
 
 
 
 
 
Table D10 
 
Correlation matrix for CHAT 2 
Variables 1 2 3 4 5 6 7 8 
         
1. CHAT 2          
2. Administration -.192        
3. Technology Support Staff -.141 -.076       
4. Minority .066 .002 .007      
5. Female .015 -.198 -.120 .000     
6. Age -.060 .070 .063 -.024 -.032    
7. Free/Reduced Lunch 
Students .106 -.017 -.058 .065 .072 -.067  
 
8. Non-White Students .034 -.049 .009 .112 .110 -.065 .455  
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Table D11 
 
Correlation matrix for CHAT 3 
Variables 1 2 3 4 5 6 7 8 
         
1. CHAT 3         
2. Administration -.138        
3. Technology Support Staff -.059 -.076       
4. Minority -.045 .002 .007      
5. Female .003 -.198 -.120 .000     
6. Age .020 .070 .063 -.024 -.032    
7. Free/Reduced Lunch 
Students .012 -.017 -.058 .065 .072 -.067  
 
8. Non-White Students .038 -.049 .009 .112 .110 -.065 .455  
         
 
 
 
 
 
 
 
 
Table D12 
 
Correlation matrix for CHAT 4 
Variables 1 2 3 4 5 6 7 8 
         
1. CHAT 4         
2. Administration -.156        
3. Technology Support Staff -.086 -.076       
4. Minority .070 .002 .007      
5. Female -.013 -.198 -.120 .000     
6. Age -.073 .070 .063 -.024 -.032    
7. Free/Reduced Lunch 
Students .049 -.017 -.058 .065 .072 -.067  
 
8. Non-White Students .008 -.049 .009 .112 .110 -.065 .455  
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Table D13 
 
Correlation matrix for CHAT 5 
Variables 1 2 3 4 5 6 7 8 
         
1. CHAT 5         
2. Administration -.012        
3. Technology Support Staff .013 -.076       
4. Minority .007 .002 .007      
5. Female .008 -.198 -.120 .000     
6. Age .008 .070 .063 -.024 -.032    
7. Free/Reduced Lunch 
Students -.021 -.017 -.058 .065 .072 -.067  
 
8. Non-White Students .009 -.049 .009 .112 .110 -.065 .455  
         
 
 
 
 
 
 
 
 
Table D14 
 
Correlation matrix for CHAT 6 
Variables 1 2 3 4 5 6 7 8 
         
1. CHAT 6         
2. Administration .189        
3. Technology Support Staff .113 -.076       
4. Minority .003 .002 .007      
5. Female -.013 -.198 -.120 .000     
6. Age -.037 .070 .063 -.024 -.032    
7. Free/Reduced Lunch 
Students -.038 -.017 -.058 .065 .072 -.067  
 
8. Non-White Students .021 -.049 .009 .112 .110 -.065 .455  
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Q1   Informed Consent Form    
 
Introduction        
This study attempts to measure the impact of leadership practices and teacher knowledge 
upon the successful integration of technology in the classroom.  
Procedures           
You will take part in a 26-question survey that should take approximately 15 minutes to 
complete. This questionnaire will be conducted with an online Qualtrics©-created 
survey.                 
Risks          
Risks are minimal for involvement in this study. Supervisors will not know who has or 
has not done survey, and all data presented will be in an aggregate format (all the results 
will be combined, no individual responses will be reported).  
Benefits          
There are no direct benefits for participants. Participation in this study is voluntary, and 
by participating, respondents will not gain benefit in their workplace. However, it is 
hoped that through your participation, researchers will learn more about which practices 
and actions from administrators and teachers result in more successful technology 
integration projects.                 
Confidentiality          
All data obtained from participants will be confidential and will only be reported in an 
aggregate format (by reporting only combined results and never reporting individual 
ones). Survey items which ask for state and district names will only be used by the 
researcher to pair responses to student demographic information available from the 
National Center for Education Statistics (NCES) and the US Census Bureau.                
 
All questionnaires will be concealed, and no one other than the primary investigator and 
doctoral research supervisor listed below will have access to them. The data collected 
will be stored in a Qualtrics-secure database until the primary investigator has deleted 
it.                 
Compensation        
There is no direct compensation for participation in this study.                 
Participation           
Participation in this research study is completely voluntary. You have the right to 
withdraw at anytime or refuse to participate entirely without jeopardy to your 
employment. If you desire to withdraw before finishing the survey, please close your 
Internet browser and no other action is required. If you desire to withdraw after you have 
completed the questionnaire, please notify the principal investigator at this email: 
morelock@pdx.edu with your approximate time and date of submission. The researcher 
can then delete your responses, if any, to guarantee you confidentiality.           
Questions about the Research          
If you have questions regarding this study, you may contact the primary researcher, 
Joseph Morelock, at 503-305-xxxx, morelock@pdx.edu or his Portland State University 
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doctoral candidate supervisor, Deborah Peterson, at (503) 725-xxxx, 
dpeterso@pdx.edu.                 
Questions about your Rights as Research Participants           
If you have questions you do not feel comfortable asking the researcher, you may 
contact Deborah Peterson, at (503) 725-xxxx, dpeterso@pdx.edu or at the university 
address, 615 SW Harrison, Education Building, Office 506 U, Portland, OR 97207 
 
Q2   I have read and understood the above consent form and desire of my own free will to 
participate in this study.  
!! Yes 
!! No 
If No Is Selected, Then Skip To End of Survey 
 
 
Q4 Thank you for agreeing to participate in this survey about technology and schools and 
the impact of teacher and leadership practices.  All information you submit is 
confidential, and data that is presented in the final report will be in aggregate form and 
will not report district, school, or participant names. By selecting your state and district 
below, the researcher will be able to examine correlational data and conduct other 
statistical analyses. 
 
 
!! Q80 Please select your state and your district from the choices below.  
!! Oregon 
[all Oregon school district names listed in drop-down menu] 
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Q11 The following questions are related to your personal demographic information. 
Please be aware that your responses are optional for the following four questions; 
however your willingness to provide the information will allow the researcher to better 
understand trends and findings as they relate to gender, race, and ethnicity. 
 
Q10 The following question asks about your ethnicity. This question is optional. Please 
select your ethnicity selecting one of the two choices: 
!! Hispanic or Latino: A person of Cuban, Mexican, Puerto Rican, South or Central 
American, or other Hispanic or Latino culture or origin, regardless of race (including 
Brazil). 
!! Not Hispanic or Latino 
 
Q13 The following question asks about your race. This question is optional. Please select 
your race from the following list. Please select all that apply: 
"! American Indian or Alaska Native 
"! Asian 
"! Black or African American 
"! Native Hawaiian or Other Pacific Islander 
"! White 
 
Q12 The age categories below are based upon the 2010 U.S. Census. This question is 
optional. What is your current age?  
!! 20 to 24 
!! 25 to 34 
!! 35 to 44 
!! 45 to 54 
!! 55 to 64 
!! 65 or over 
 
Q109 This question is optional. Please select your gender: 
!! Male 
!! Female 
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Q12 How long have you been a classroom teacher, or if in a different role (administrator 
or technology coach), how long did you teach? If you were never a classroom teacher, 
please select "I have never been a classroom teacher"  
!! 1-3 years 
!! 4-6 years 
!! 7-18 years 
!! 19-30 years 
!! More than 30 years 
!! I have never been a classroom teacher 
 
Q9 Please select the option below that best describes your primary ROLE at your school 
or district: 
!! Classroom Teacher (including general education, special education, English 
Language Learners, teachers on special assignment) 
!! Administrator (not related to technology) 
!! Technology staff (CIO, CTO, technology support, technology coordinator, 
technology coach/mentor, etc.) 
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The following questions are shown only to respondents who select “Classroom Teacher 
(including general education, special education, English Language Learners, teachers on 
special assignment)” in Q9 above. 
 
 
Q14 The following three questions relate to the ratio of technology devices to students 
and its general use at school from your own perspective. 
 
Q15 The ratio of technology devices to students is most closely aligned with the 
statement (select one item only):  
!! I have one (or more) computing device (computer, tablet, other mobile) for every 
student in my classroom. (ratio is 1 student per 1 device). 
!! I have one (or more) computing device (computer, tablet, other mobile) for every two 
students in my classroom. (ratio is 2 students per 1 device). 
!! My school/district has available only shared devices (computer labs, laptop carts, 
tablet carts, etc.) for all teachers and students to share in my classroom/school (ratio is 
more than 2 students per 1 device). 
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Q16 Technology devices in my classroom or used by my students are generally used 
for/as (select ALL that apply): 
 Always used 
for 
Most likely used 
for 
Least likely used 
for 
Never used 
for 
Reward for 
completing other 
work 
!!  !!  !!  !!  
Understanding 
their academic 
work 
!!  !!  !!  !!  
Supplementary or 
enrichment tool !!  !!  !!  !!  
Teaching about 
computers and 
other technology 
tools and how to 
use them 
!!  !!  !!  !!  
Remediation of 
academic 
deficiencies 
!!  !!  !!  !!  
Challenging the 
brightest students !!  !!  !!  !!  
State or local 
assessments !!  !!  !!  !!  
Motivating 
interest in school, 
schoolwork, or 
class projects 
!!  !!  !!  !!  
Significantly 
changing the 
nature of learning 
projects and the 
way students 
interact with 
information, 
contexts, and real-
world projects 
!!  !!  !!  !!  
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Q19 In general, the frequency with which technology is used BY STUDENTS in my 
school or district is (select one only): 
!! every day / every day the class meets (1) 
!! nearly every day / nearly every day the class meets (2) 
!! throughout the school year, but not every day (3) 
!! once or twice per week (5) 
!! less than once per week (6) 
 
  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
236 
Q17 The following questions focus on your perceptions about your own grasp of the 
content you teach, the way you teach it, and how you use technology in your 
teaching. Each question uses a 5-point scale, ranging from a "Strongly Agree" to 
"Strongly Disagree." 
 
Q18 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. "Technologies" refer to digital technology resources such as computers, 
tablets, small mobile devices, interactive white boards, etc.  
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I know how to 
solve my own 
technical 
problems. 
!!  !!  !!  !!  !!  
I can learn 
technology 
easily. 
!!  !!  !!  !!  !!  
I have the 
technical skills 
I need to use 
technology. 
!!  !!  !!  !!  !!  
I have had 
sufficient 
opportunities 
to work with 
different 
technologies. 
!!  !!  !!  !!  !!  
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Q23 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I know about 
technologies 
that I can use 
for 
understanding 
and working in 
the primary 
subject area(s) 
or grade 
level(s) I 
teach. 
!!  !!  !!  !!  !!  
 
 
Q24 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I can choose 
technologies 
that enhance 
the teaching 
approaches for 
a lesson. 
!!  !!  !!  !!  !!  
I can choose 
technologies 
that enhance 
students’ 
learning for a 
lesson. 
!!  !!  !!  !!  !!  
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Q25 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I can choose 
technologies 
that enhance 
the content for 
a lesson. 
!!  !!  !!  !!  !!  
I can select 
technologies 
to use in my 
classroom that 
enhance what 
I teach, how I 
teach, and 
what students 
learn. 
!!  !!  !!  !!  !!  
I can teach 
lessons that 
appropriately 
combine my 
subject area(s) 
or grade 
level(s), 
technologies, 
and teaching 
approaches. 
!!  !!  !!  !!  !!  
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Q26 The following questions relate to your perceptions of leadership, teacher self-
efficacy, and support. 
Q27 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I use 
technology in 
my instruction 
because it’s 
my own 
choice to do 
so. 
!!  !!  !!  !!  !!  
I use 
technology in 
my instruction 
because it’s 
expected by 
school or 
district 
leaders. 
!!  !!  !!  !!  !!  
I use 
technology in 
my instruction 
because 
some/many of 
my peers do 
so. 
!!  !!  !!  !!  !!  
I use 
technology in 
my instruction 
because 
students 
request it. 
!!  !!  !!  !!  !!  
I use 
technology in 
my instruction 
because 
families or 
parents expect 
it. 
!!  !!  !!  !!  !!  
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Q28 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The school 
leadership or 
district 
leadership 
provides 
adequate 
training or 
professional 
development 
for using 
technology in 
instruction. 
!!  !!  !!  !!  !!  
The school 
leadership or 
district 
leadership 
provides 
training or 
professional 
development 
which directly 
influences my 
use of 
technology in 
instruction 
!!  !!  !!  !!  !!  
 
 
  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
241 
Q29 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I feel that I am 
able to 
influence 
technology 
purchasing 
decisions in 
my 
school/district. 
!!  !!  !!  !!  !!  
My 
school/district 
has an 
effective 
method for me 
to apply for 
funding a 
technology 
project in my 
classroom. 
!!  !!  !!  !!  !!  
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Q30 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I feel that my 
school 
leadership 
supports my 
use of 
technology 
with students 
!!  !!  !!  !!  !!  
I feel that my 
teaching peers 
support my 
use of 
technology 
with students. 
!!  !!  !!  !!  !!  
I can get 
adequate 
technology 
support for 
issues that 
arise for me 
or for my 
students. 
!!  !!  !!  !!  !!  
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Q32 The following questions ask you about your attitudes and perceptions about your 
classroom uses of technology. 
 
Q33 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I learn by doing 
and/or by using 
technology tools 
in an active way 
on my own. 
!!  !!  !!  !!  !!  
I prefer 
professional 
learning activities 
that promote 
active use with 
technology tools. 
!!  !!  !!  !!  !!  
I prefer 
professional 
learning activities 
that focus on 
theory and best 
practices. 
!!  !!  !!  !!  !!  
I learn by 
researching or 
learning about 
using technology 
tools before I 
start doing it or 
using it in my 
classroom/school. 
!!  !!  !!  !!  !!  
 
 
  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
244 
Q34 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I look for 
models of 
effective or 
appropriate 
use BEFORE 
I start using 
technology 
tools with my 
students. 
!!  !!  !!  !!  !!  
I prefer to use 
technology 
tools in a 
similar way as 
my peers or 
leaders do. 
!!  !!  !!  !!  !!  
I need to 
know how to 
fully use a 
technology 
tool (device or 
application) 
BEFORE my 
students begin 
using it. 
!!  !!  !!  !!  !!  
I prefer to try 
out different 
techniques of 
using 
technology 
tools with 
students 
regardless of 
how my peers 
or leaders do 
so. 
!!  !!  !!  !!  !!  
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Q35 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I only use 
technology 
tools with my 
students when 
I know their 
learning 
product will 
be 
significantly 
enhanced. 
!!  !!  !!  !!  !!  
Knowing the 
outcomes 
and/or the 
student 
products or 
goals for using 
technology is 
important to 
me BEFORE I 
start doing so. 
!!  !!  !!  !!  !!  
I like to show 
others what 
my students 
do with 
technology in 
the classroom 
!!  !!  !!  !!  !!  
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The following questions are shown only to respondents who select “Administrator (not 
related to technology)” in Q9 above. 
 
 
Q45 The following three questions relate to the ratio of technology devices to students 
and its general use at school from your own perspective. 
 
Q46 The ratio of technology devices to students is most closely aligned with the 
statement (select one item only):  
!! In general, we have one (or more) computing device (computer, tablet, other mobile) 
for every student in my district/school (ratio is 1 student per 1 device) 
!! In general, we have one (or more) computing device (computer, tablet, other mobile) 
for every two students in my district/school (ratio is 2 students to 1 device) 
!! My school/district has available only shared devices (computer labs, laptop carts, 
tablet carts, etc.) for all students in a school to share (more than 2 students to 1 
device) 
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Q110 Technology devices in my school / school district are generally used for/as: 
 Always used 
for 
Most likely used 
for 
Least likely used 
for 
Never used 
for 
Reward for 
completing other 
work 
!!  !!  !!  !!  
Understanding 
their academic 
work 
!!  !!  !!  !!  
Supplementary or 
enrichment tool !!  !!  !!  !!  
Teaching about 
computers and 
other technology 
tools and how to 
use them 
!!  !!  !!  !!  
Remediation of 
academic 
deficiencies 
!!  !!  !!  !!  
Challenging the 
brightest students !!  !!  !!  !!  
State or local 
assessments !!  !!  !!  !!  
Motivating 
interest in school, 
schoolwork, or 
class projects 
!!  !!  !!  !!  
Significantly 
changing the 
nature of learning 
projects and the 
way students 
interact with 
information, 
contexts, and real-
world projects 
!!  !!  !!  !!  
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Q48 In general, the frequency with which technology is used BY STUDENTS in my 
school or district is (select one only): 
!! every day the class meets (1) 
!! nearly every day the class meets (2) 
!! throughout the school year, but not every day (3) 
!! once or twice per week (5) 
!! less than once per week (6) 
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Q49 The following questions focus on your perceptions about your own grasp of the 
content you teach, the way you teach it, and how you use technology in your teaching. 
Each question uses a 5-point scale, ranging from a "Strongly Agree" to a "Strongly 
Disagree." 
 
Q50 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. "Technologies" refer to digital technology resources such as computers, 
tablets, small mobile devices, interactive white boards, etc.  
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district 
know how to 
solve their 
own technical 
problems. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
learn 
technology 
easily. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district have 
the technical 
skills they 
need to use 
technology. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district have 
had sufficient 
opportunities 
to work with 
different 
technologies. 
!!  !!  !!  !!  !!  
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Q54 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district 
know about 
technologies 
that they can 
use for 
understanding 
and working in 
the primary 
subject area(s) 
or grade 
level(s) they 
teach. 
!!  !!  !!  !!  !!  
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Q55 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district can 
choose 
technologies 
that enhance 
the teaching 
approaches for 
a lesson. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
choose 
technologies 
that enhance 
students’ 
learning for a 
lesson. 
!!  !!  !!  !!  !!  
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Q56 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district can 
choose 
technologies 
that enhance 
the content for 
a lesson. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
select 
technologies 
to use in their 
classroom that 
enhance what 
they teach, 
how they 
teach, and 
what students 
learn. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
teach lessons 
that 
appropriately 
combine their 
subject area(s) 
or grade 
level(s), 
technologies, 
and teaching 
approaches. 
!!  !!  !!  !!  !!  
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Q57 The following questions relate to your perceptions of leadership, teacher self-
efficacy, and support. 
Q58 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because it’s 
their own 
choice to do 
so. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because it’s an 
expectation of 
school or 
district 
leaders. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because 
some/many of 
their peers do 
so. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district use 
technology in 
!!  !!  !!  !!  !!  
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their 
instruction 
because 
students 
request it. 
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because 
families or 
parents expect 
it. 
!!  !!  !!  !!  !!  
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Q59 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The school 
leadership or 
district 
leadership 
provides 
adequate 
training or 
professional 
development 
for using 
technology in 
instruction. 
!!  !!  !!  !!  !!  
The school 
leadership or 
district 
leadership 
provides 
training or 
professional 
development 
which directly 
influences the 
use of 
technology in 
instruction 
!!  !!  !!  !!  !!  
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Q60 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
Teachers are 
able to 
influence 
technology 
purchasing 
decisions in 
their school 
and/or our 
district. 
!!  !!  !!  !!  !!  
Our school or 
district has an 
effective 
method for 
teachers to 
apply for 
funding a 
technology 
project in 
their 
classroom. 
!!  !!  !!  !!  !!  
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Q61 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I feel that my 
leadership 
supports our 
teachers' use 
of technology 
with students 
!!  !!  !!  !!  !!  
I feel that 
teachers' peers 
support the 
use of 
technology 
with students. 
!!  !!  !!  !!  !!  
I feel that 
teachers can 
get adequate 
technology 
support for 
issues that 
arise for 
themselves or 
for their 
students. 
!!  !!  !!  !!  !!  
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Q63 The following questions ask you about your attitudes and perceptions about your 
classroom uses of technology. 
Q64 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district 
learn by doing 
and/or by 
using 
technology 
tools in an 
active way on 
their own. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer 
professional 
learning 
activities that 
promote 
active use 
with 
technology 
tools. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer 
professional 
learning 
activities that 
focus on 
theory and 
best practices. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
!!  !!  !!  !!  !!  
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learn by 
researching or 
learning about 
using 
technology 
tools before I 
start doing it 
or using it in 
my district or 
school. 
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Q65 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district look 
for models of 
effective or 
appropriate 
use BEFORE 
they start 
using 
technology 
tools with 
their students. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer to use 
technology 
tools in a 
similar way as 
their peers or 
leaders do. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
need to know 
how to fully 
use a 
technology 
tool (device or 
application) 
BEFORE their 
students begin 
using it. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer to try 
!!  !!  !!  !!  !!  
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out different 
techniques of 
using 
technology 
tools with 
students 
regardless of 
how their 
peers or 
leaders do so. 
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Q66 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district only 
use 
technology 
tools with 
their students 
when they 
know their 
learning 
product will 
be 
significantly 
enhanced. 
!!  !!  !!  !!  !!  
Knowing the 
outcomes 
and/or the 
student 
products or 
goals for using 
technology is 
important to 
the majority of 
the teachers in 
my school or 
district 
BEFORE they 
start doing so. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district like 
to show others 
what their 
students do 
with 
technology in 
the classroom 
!!  !!  !!  !!  !!  
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The following questions are shown only to respondents who select “Technology staff 
(CIO, CTO, technology support, technology coordinator, technology coach/mentor, etc.)” 
in Q9 above. 
 
Q68 The following three questions relate to the ratio of technology devices to students 
and its general use at school from your own perspective. 
 
Q69 The ratio of technology devices to students is most closely aligned with the 
statement (select one item only):  
!! In general, we have one (or more) computing device (computer, tablet, other mobile) 
for every students in my district/school (ratio is 1 student per 1 device) 
!! In general, we have one (or more) computing device (computer, tablet, other mobile) 
for every two students in my district/school (ratio is 2 students per 1 device) 
!! My school/district has available only shared devices (computer labs, laptop carts, 
tablet carts, etc.) for all students in a school to share (ratio is more than 2 students per 
1 device) 
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Q111 Technology devices in my school / school district are generally used for/as: 
 Always used 
for 
Most likely used 
for 
Least likely used 
for 
Never used 
for 
Reward for 
completing other 
work 
!!  !!  !!  !!  
Understanding 
their academic 
work 
!!  !!  !!  !!  
Supplementary or 
enrichment tool !!  !!  !!  !!  
Teaching about 
computers and 
other technology 
tools and how to 
use them 
!!  !!  !!  !!  
Remediation of 
academic 
deficiencies 
!!  !!  !!  !!  
Challenging the 
brightest students !!  !!  !!  !!  
State or local 
assessments !!  !!  !!  !!  
Motivating 
interest in school, 
schoolwork, or 
class projects 
!!  !!  !!  !!  
Significantly 
changing the 
nature of learning 
projects and the 
way students 
interact with 
information, 
contexts, and real-
world projects 
!!  !!  !!  !!  
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Q71 In general, the frequency with which technology is used BY STUDENTS in my 
school or district is (select one only): 
!! every day the class meets (1) 
!! nearly every day the class meets (2) 
!! throughout the school year, but not every day (3) 
!! once or twice per week (5) 
!! less than once per week (6) 
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Q72 The following questions focus on your perceptions about your own grasp of the 
content you teach, the way you teach it, and how you use technology in your teaching. 
Each question uses a 5-point scale, ranging from a "Strongly Agree" to "Strongly 
Disagree." 
 
Q73 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. "Technologies" refer to digital technology resources such as computers, 
tablets, small mobile devices, interactive white boards, etc.  
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district 
know how to 
solve their 
own technical 
problems. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
learn 
technology 
easily. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district have 
had sufficient 
opportunities 
to work with 
different 
technologies. 
!!  !!  !!  !!  !!  
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Q77 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district 
know about 
technologies 
that they can 
use for 
understanding 
and working in 
the primary 
subject area(s) 
or grade 
level(s) they 
teach. 
!!  !!  !!  !!  !!  
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Q78 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district can 
choose 
technologies 
that enhance 
the teaching 
approaches for 
a lesson. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
choose 
technologies 
that enhance 
students’ 
learning for a 
lesson. 
!!  !!  !!  !!  !!  
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Q79 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district can 
choose 
technologies 
that enhance 
the content for 
a lesson. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
select 
technologies 
to use in their 
classroom that 
enhance what 
they teach, 
how they 
teach, and 
what students 
learn. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district can 
teach lessons 
that 
appropriately 
combine their 
subject area(s) 
or grade 
level(s), 
technologies, 
and teaching 
approaches. 
!!  !!  !!  !!  !!  
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Q80 The following questions relate to your perceptions of leadership, teacher self-
efficacy, and support. 
Q81 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because it’s 
their own 
choice to do 
so. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because it’s an 
expectation of 
school or 
district 
leaders. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because 
some/many of 
their peers do 
so. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district use 
technology in 
!!  !!  !!  !!  !!  
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their 
instruction 
because 
students 
request it. 
The majority 
of the teachers 
in my school 
or district use 
technology in 
their 
instruction 
because 
families or 
parents expect 
it. 
!!  !!  !!  !!  !!  
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Q82 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The school 
leadership or 
district 
leadership 
provides 
adequate 
training or 
professional 
development 
for using 
technology in 
instruction. 
!!  !!  !!  !!  !!  
The school 
leadership or 
district 
leadership 
provides 
training or 
professional 
development 
which directly 
influences the 
use of 
technology in 
instruction 
!!  !!  !!  !!  !!  
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Q83 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
Teachers are 
able to 
influence 
technology 
purchasing 
decisions in 
their school 
and/or our 
district. 
!!  !!  !!  !!  !!  
Our school or 
district has an 
effective 
method for 
teachers to 
apply for 
funding a 
technology 
project in 
their 
classroom. 
!!  !!  !!  !!  !!  
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Q84 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
I feel that my 
leadership 
supports our 
teachers' use 
of technology 
with students 
!!  !!  !!  !!  !!  
I feel that 
teachers' peers 
support the 
use of 
technology 
with students. 
!!  !!  !!  !!  !!  
I feel that 
teachers can 
get adequate 
technology 
support for 
issues that 
arise for 
themselves or 
for their 
students. 
!!  !!  !!  !!  !!  
 
 
  
PERCEPTIONS OF EFFECTIVE TECHNOLOGY IMPLEMENTATION 
 
275 
Q86 The following questions ask you about your attitudes and perceptions about your 
classroom uses of technology. 
 
Q87 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree  
Agree  Neither 
Agree nor 
Disagree 
Disagree  Strongly 
Disagree  
The majority 
of the teachers 
in my school 
or district 
learn by doing 
and/or by 
using 
technology 
tools in an 
active way on 
their own. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer to try 
out different 
techniques of 
using 
technology 
tools with 
students 
regardless of 
how their 
peers or 
leaders do so.  
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district look 
for models of 
effective or 
appropriate 
use BEFORE 
they start 
using 
technology 
tools with 
!!  !!  !!  !!  !!  
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their students.  
The majority 
of the teachers 
in my school 
or district 
learn by 
researching or 
learning about 
using 
technology 
tools before 
they start 
doing it or 
using it in the 
district or in 
their school.  
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
need to know 
how to fully 
use a 
technology 
tool (device or 
application) 
BEFORE their 
students begin 
using it.  
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer to use 
technology 
tools in a 
similar way as 
their peers or 
leaders do.  
!!  !!  !!  !!  !!  
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Q106 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district look 
for models of 
effective or 
appropriate 
use BEFORE 
they start 
using 
technology 
tools with 
their students. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer to use 
technology 
tools in a 
similar way as 
their peers or 
leaders do. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
need to know 
how to fully 
use a 
technology 
tool (device or 
application) 
BEFORE their 
students begin 
using it. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district 
prefer to try 
!!  !!  !!  !!  !!  
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out different 
techniques of 
using 
technology 
tools with 
students 
regardless of 
how their 
peers or 
leaders do so. 
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Q107 Please indicate the degree to which you agree or disagree for each of the statements 
listed on the left. 
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The majority 
of the teachers 
in my school 
or district only 
use 
technology 
tools with 
their students 
when they 
know their 
learning 
product will 
be 
significantly 
enhanced. 
!!  !!  !!  !!  !!  
Knowing the 
outcomes 
and/or the 
student 
products or 
goals for using 
technology is 
important to 
the majority of 
the teachers in 
my school or 
district 
BEFORE they 
start doing so. 
!!  !!  !!  !!  !!  
The majority 
of the teachers 
in my school 
or district like 
to show others 
what their 
students do 
with 
technology in 
the classroom 
!!  !!  !!  !!  !!  
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The following final questions are shown to all respondents regardless of group after they 
finish the appropriate block of questions above. 
 
Q37 The following questions ask you about challenges for classroom technology use. 
 
Q38 Is each of the following a MAJOR challenge, a MINOR challenge, or NOT a 
challenge at all for you to incorporate digital technologies into your 
classroom/school/district? 
 Major challenge Minor challenge Not a challenge 
Time constraints !!  !!  !!  
Pressure to “teach to 
the test” !!  !!  !!  
Lack of access to 
technology resources 
for your students 
!!  !!  !!  
Lack of technology 
support for issues that 
arise 
!!  !!  !!  
Lack of support (or a 
general resistance) by 
school or district 
leadership 
!!  !!  !!  
Your own lack of 
knowledge about or 
comfort with 
technology 
!!  !!  !!  
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Q40 Does your school or district have the following in place, AND how much of an 
impact, if any, does it have on your the of technology for students in school? 
 Yes, major 
impact 
Yes, minor 
impact 
Yes, NO impact School/district 
does not have 
this 
Filters blocking 
access to certain 
websites or 
online content 
!!  !!  !!  !!  
Rules governing 
students using 
personal 
technology 
devices on school 
grounds 
!!  !!  !!  !!  
Acceptable Use 
Policy governing 
how and for what 
purpose students 
shall be granted 
access to the 
school’s network 
resources (i.e. 
Internet, email, 
etc.) 
!!  !!  !!  !!  
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Q89 Do you agree or disagree with the following statements:  
 Strongly 
Agree 
Agree Neither 
Agree nor 
Disagree 
Disagree Strongly 
Disagree 
The 
professional 
development 
activities for 
teachers to 
learn to use 
technology in 
the classroom 
with students 
are relevant 
and useful. 
!!  !!  !!  !!  !!  
There should 
be more 
professional 
development 
opportunities 
for teachers to 
learn to use 
technology in 
the classroom 
with students. 
!!  !!  !!  !!  !!  
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Q41 Using the provided rating scale, how does your school or district do in providing 
teachers the resources and support they need to effectively incorporate the newest digital 
technologies into their curriculum and pedagogy? 
 
 Great job Good job Neither good 
nor bad 
Mediocre 
job 
Poor job 
District/school 
provides 
resources and 
supports 
!!  !!  !!  !!  !!  
 
 
 
 
 
 
 
 
